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 ﺪﻴﺗﺎﻛ ﺑﺎ ﻞ،ﻴﺍﺭﺩﺑ ﺍﺳﺘﺎﻥ ﺩﺭ ﻦﻴﺳﺮﻋ ﻲﺴﺘﻳﺷﻬﺮ ﺗﻮﺭ ﻲﻣﻌﺪﻧ ﻱﻫﺎﺁﺑﮕﺮﻡ ﻲﻔﻴﻛ ﻲﺎﺑﻳﺍﺭﺯ ﻱﺭﺍﺳﺘﺎ ﺩﺭ ﻄﺎﻟﻌﻪﻣ ﻦﻳﺍ :ﻫﺪﻑ ﻭ ﻨﻪﻴﺯﻣ
ﺍﻧﺠـﺎﻡ  09ﺍﻭﻝ ﺳـﺎﻝ  ﻤـﻪ ﻴﺩﺭ ﻧ ﻲﻭ ﭼﺸـﻤ  ﻲﭘﻮﺳـﺘ  ﻱﻫﺎ ﻋﻔﻮﻧﺖﺩﺭ  ﻞﻴﺩﺧ ﻱﻫﺎ ﺴﻢﻴﺍﺭﮔﺎﻧﺍﺯ  ﻲﻜﻳ ﺑﻌﻨﻮﺍﻥ suerua.S ﻱﺑﺎﻛﺘﺮ ﺑﺮ
 ﮔﺮﻓﺖ. 
 ﻱﻣﺎﻫﻬـﺎ  ﻲﺩﺭ ﻃ ـ ﻦﻴﺳـﺮﻋ ﺷﻬﺮﺳـﺘﺎﻥ  ﻲﺁﺑﮕﺮﻡ ﻣﻌﺪﻧ ﻱﻫﺎ ﺍﺯ ﭼﺸﻤﻪ ﻲﺒﻴﻧﻤﻮﻧﻪ ﺗﺮﻛ 58ﻦ ﻣﻄﺎﻟﻌﻪ ﺗﻌﺪﺍﺩ ﻳﺩﺭ ﺍ :ﻫﺎ ﻣﻮﺍﺩ ﻭ ﺭﻭﺵ
، S2H، ﻛـﺪﻭﺭﺕ، Hpﻤﺎﻧـﺪﻩ، ﺩﻣـﺎ، ﻴﺰﺍﻥ ﻛﻠـﺮ ﺁﺯﺍﺩ ﺑﺎﻗ ﻴ ـﺮﺩﺍﺷـﺘﻪ ﺷـﺪ. ﻣ ﺑ ﺷﻨﺎﮔﺮ ﺣﻀﻮﺭ ﻚﻴﺩﺭ ﺯﻣﺎﻥ ﭘ ﻮﺭﻳﺒﻬﺸﺖ ﺗﺎ ﺷﻬﺮﻳﺍﺭﺩ
ﻜـﺎﻝ ﻴﻭ ﻓ ﻛـﻞ ﺸـﺎﺕ ﻣﺮﺑـﻮﻁ ﺑـﻪ ﻳﺁﺯﻣﺎﺷﺪ.  ﻱﺮﻴﮔ ﭘﺮﺗﺎﺑﻞ ﺍﻧﺪﺍﺯﻩ ﻱﻫﺎ ﺘﮕﺎﻩﺗﻮﺳﻂ ﺩﺳ ﻱﺑﺮﺩﺍﺭ ﺩﺭ ﻣﺤﻞ ﻧﻤﻮﻧﻪ CEﻭ  OD، PRO
 ﻱﻫـﺎ ﺭﻭﺵ ﻛﺘـﺎﺏ  ﺍﺳﺎﺱ ﺑﺮﻫﺎ، ﻜﺎﻝ ﺍﺳﺘﺮﭘﺘﻮﻛﻮﻙﻴﻚ ﻭ ﻓﻴﻫﺘﺮﻭﺗﺮﻭﻓ ﻲﻠﻮﻛﻮﻛﻮﺱ ﺍﻭﺭﺋﻮﺱ، ﺷﻤﺎﺭﺵ ﺑﺸﻘﺎﺑﻴﻔﺮﻣﻬﺎ، ﺍﺳﺘﺎﻓﻴﻛﻠ
 ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﺍﻧﺠﺎﻡ ﮔﺮﻓﺖ.
 ﺩﺭ ﻫـﺎ ﻔـﺮﻡ ﻴﻛﻠ ﻜـﺎﻝ ﻴ(. ﻓ001/NPM=903/28) ،ﻫﺎ ﺩﺭ ﻣﺮﺩﺍﺩﻣﺎﻩ ﻔﺮﻡﻴﻛﻠ ﻛﻞﺑﻪ  ﻲﻦ ﺁﻟﻮﺩﮔﻳﺸﺘﺮﻴﻧﺸﺎﻥ ﺩﺍﺩ ﻛﻪ ﺑ ﻫﺎﺩﺍﺩﻩ :ﻫﺎﺎﻓﺘﻪﻳ
 ﻨﻪﻴﺸ ـﻴﺑ،ﻮﺭﻳﺷﻬﺮ ﻭ ﻣـﺮﺩﺍﺩ ﺩﺭ  ﻲﻣـﺪﻓﻮﻋ  ﻱﻫـﺎ ﺁﺑﻬﺎ ﻣﺮﺑﻮﻁ ﺑـﻪ ﺍﺳـﺘﺮﭘﺘﻮﻛﻮﻙ  ﻲﻦ ﺁﻟﻮﺩﮔﻳﻛﻤﺘﺮ (،001/NPM=96/95) ﺮﻣﺎﻩﻴﺗ
 ﻣـﺮﺩﺍﺩ  ﺩﺭ9411/53 Lm001/ufcﺍﻭﺭﺋﻮﺱ ﺑـﺎ  ﻠﻮﻛﻮﻙﻴﻭ ﺍﺳﺘﺎﻓ 4774/21 Lm/ufcﺑﺎ  ﻮﺭﻣﺎﻩﻳﻫﺘﺮﻭﺗﺮﻭﻑ ﺩﺭ ﺷﻬﺮ ﻱﻬﺎﻳﺑﺎﻛﺘﺮ
 suerua .Sﻱﺑـﻪ ﺑـﺎﻛﺘﺮ  ﻲﺰﺍﻥ ﺁﻟـﻮﺩﮔ ﻴ ـﻭ ﻣ ﻱﺑﺮﺩﺍﺭ ﻧﻤﻮﻧﻪ ﻱﻫﺎ ﻦ ﻣﺎﻩﻴﺑ ،ﻨﻬﺎﻴﺎﻧﮕﻴﺴﻪ ﻣﻳﺞ ﻣﻘﺎﻳﻣﻄﺎﻟﻌﻪ ﻧﺘﺎ ﻦﻳﺍ ﺩﺭ.ﺪﻳﮔﺮﺩ ﺛﺒﺖ ﻣﺎﻩ
 .ﻧﺪﺍﺩ ﻧﺸﺎﻥ ﺭﺍ ﻱﺩﺍﺭ ﻲﻣﻌﻨ ﻱﺍﺭﺗﺒﺎﻁ ﺁﻣﺎﺭ
%  48/17،ﻬـﺎ ﻴﻔﺮﻣﻛﻠ ﻓﻴﻜـﺎﻝ ﻫـﺎ ﺍﺯ ﻧﻈـﺮ  % ﻧﻤﻮﻧﻪ9/14ﻬﺎ، ﻴﻔﺮﻣﻛﻠﻫﺎ ﺍﺯ ﻧﻈﺮ ﻛﻞ  %ﻧﻤﻮﻧﻪ3/35ﻧﺸﺎﻥ ﺩﺍﺩ ﻛﻪ ﻫﺎ  ﺩﺍﺩﻩ: ﻱﺮﻴﮔ ﺠﻪﻴﻧﺘ
ﺯﻧـﮓ  ﺍﻣـﺮ  ﻦﻳ ـﺶ ﺍﺯ ﺣـﺪ ﻣﺠـﺎﺯ ﺩﺍﺷـﺘﻨﺪ ﻛـﻪ ﺍ ﻴﺑ ﻲﺁﻟﻮﺩﮔ suerua .Sﺍﺯ ﻧﻈﺮ  ﻫﺎ ﻧﻤﻮﻧﻪﺩﺭﺻﺪ  18/81ﻭ ،CPHﺍﺯ ﻧﻈﺮ  ﻫﺎ ﻧﻤﻮﻧﻪ
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 ﻲﺷـﻨﺎ ﺣﻔـﻆ ﺳـﻼﻣﺘ  ﻱﻭ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺍﺳﺘﺨﺮﻫﺎ ﻱﺑﺮﺩﺍﺭ ﺑﻬﺮﻩﺩﺭ 
ﺮ ﻴ ـﻧﻈ ﻱﺖ ﺍﺳﺖ ﭼﺮﺍ ﻛﻪ ﺍﺿـﺎﻓﻪ ﺷـﺪﻥ ﻣـﻮﺍﺩ ﻴﺷﻨﺎﮔﺮﺍﻥ ﺣﺎﺋﺰ ﺍﻫﻤ
ﺮ ﺗﺮﺷـﺤﺎﺕ ﺑـﺪﻥ ﺑـﻪ ﺁﺏ ﻛـﻪ ﻣﻤﻜـﻦ ﺍﺳـﺖ ﻳ، ﻋﺮﻕ ﻭ ﺳﺎﻲﭼﺮﺑ
ﺁﺏ  ﻲﺰﺍ ﺑﺎﺷـﻨﺪ، ﺑﺎﻋـﺚ ﺁﻟـﻮﺩﮔ ﻳﻤﺎﺭﻴﺑ ﻱﻫﺎ ﺴﻢﻴﺍﺭﮔﺎﻧﻜﺮﻭﻴﻣ ﻱﺣﺎﻭ
ﺗﻮﺍﻧـﺪ  ﻲﺍﺳﺘﺨﺮﻫﺎ ﺷﺪﻩ ﻭ ﻋﺪﻡ ﻭﺟﻮﺩ ﮔﻨﺪﺯﺩﺍ ﺩﺭ ﻏﻠﻈﺖ ﻣﻨﺎﺳﺐ ﻣ
ﻦ ﺧﺼـﻮﺹ ﻳ ـﺩﺭ ﺍ .1ﮔـﺮﺩﺩ  ﻲﻋﻔـﻮﻧ  ﻱﻬـﺎ ﻳﻤﺎﺭﻴﻮﻉ ﺑﻴﻨﻪ ﺳﺎﺯ ﺷﻴﺯﻣ
ﻦ ﺷﺪﻩ ﺍﺳﺖ ﻛﻪ ﺍﺯ ﻳﺷﻨﺎ ﺗﺪﻭ ﻱﺍﺳﺘﺨﺮﻫﺎ ﻱﺑﺮﺍ ﻲﺑﻬﺪﺍﺷﺘ ﻱﺎﺭﻫﺎﻴﻣﻌ
ﺰﺍﻥ ﻛـﺪﻭﺭﺕ ﺁﺏ، ﺩﺭﺟـﻪ ﺣـﺮﺍﺭﺕ، ﻛﻠـﺮ ﻴ ـﺗـﻮﺍﻥ ﻣ  ﻲﺟﻤﻠـﻪ ﻣ ـ ﺁﻥ
 ﻱﺮ ﮔـﺮﻭﻩ ﺑـﺎﻛﺘﺮ ﻴﻧﻈ ﻲﻜﺮﻭﺑﻴﻣ ﻱﻫﺎ ﺰ ﺷﺎﺧﺺﻴﻭ ﻧ Hpﻤﺎﻧﺪﻩ، ﻴﺑﺎﻗ
 ﻮﺱﻠﻮﻛﻮﻛﻴﻨ ــﻮﺯﺍ ﻭ ﺍﺳ ــﺘﺎﻓ ﻳﻔ ــﺮﻡ، ﺳ ــﻮﺩﻭﻣﻮﻧﺎﺱ ﺁﺋﺮﻭژ ﻴﻛﻠ ﻱﻫ ــﺎ
 ﺑﻠـﻊ  ﺍﺣﺘﻤـﺎﻝ  ﺑـﺮ  ﻋـﻼﻭﻩ  ﺷﻨﺎ ﻱﺍﺳﺘﺨﺮﻫﺎ ﺩﺭ .2ﺍﻭﺭﺋﻮﺱ ﺭﺍ ﻧﺎﻡ ﺑﺮﺩ
 ﺑﻪ ﺰﻴﻧ ﻲﺗﻨﻔﺴ ﻱﻣﺠﺎﺭ ﻭ ﮔﻮﺵ ﭼﺸﻢ، ﺷﻨﺎﮔﺮﺍﻥ، ﺗﻮﺳﻂ ﺁﻟﻮﺩﻩ ﺁﺏ
 ﻧﺒـﻮﺩﻥ  ﻲﻛـﺎﻓ  ﺻﻮﺭﺕ ﺩﺭ ﻭ ﻫﺴﺘﻨﺪ ﺗﻤﺎﺱ ﺩﺭ ﺁﺏ ﺑﺎ ﻢﻴﻣﺴﺘﻘ ﻃﻮﺭ
 ،ﻲﮔﻮﺍﺭﺷ ـ ﻱﻫـﺎ  ﺖﻴﻣﺴـﻤﻮﻣ  ﺑﺮ ﺍﺳﺘﺨﺮ، ﻋﻼﻭﻩ ﺁﺏ ﻪﻴﺗﺼﻔ ﻣﺮﺍﺣﻞ
 ﭼﺸـﻢ،  ﻋﻔﻮﻧـﺖ  ،ﻲﭘﻮﺳـﺘ  ﻱﻫـﺎ  ﻱﻤﺎﺭﻴﺷﻨﺎﮔﺮﺍﻥ ﺑﻪ ﺑ ﻱﺍﻣﻜﺎﻥ ﺍﺑﺘﻼ
 ﻱﻫﺎ ﺁﺯﻣﻮﻥ ﺍﻧﺠﺎﻡ ﻦﻳﺑﻨﺎﺑﺮﺍ ﻭﺟﻮﺩ ﺩﺍﺭﺩ. ﺰﻴﺗﻨﻔﺲ ﻧ ﺩﺳﺘﮕﺎﻩ ﻭ ﮔﻮﺵ
 ﺁﺏ ﻲﺑﻬﺪﺍﺷـﺘ  ﺖﻴﻔﻴﻛ ﻦﻴﻴﺗﻌ ﻱﺑﺮﺍ ﺷﻨﺎ ﺍﺳﺘﺨﺮ ﺁﺏ ﻱﻮﻟﻮژﻴﻜﺮﻭﺑﻴﻣ
 .3ﺍﺳﺖ ﻱﺿﺮﻭﺭ
 ﺭﺍ ﻭﺍﺭﺩ ﺁﺏ ﻱﻣـﻮﺍﺩ  ﻫﻤـﻮﺍﺭﻩ  ،ﺍﺳﺘﺨﺮ ﺁﺏ ﺩﺭﺩﺭ ﺍﺛﺮ ﺷﻨﺎ  ﺍﻓﺮﺍﺩ
ﻣـﺮﺩﻩ ﭘﻮﺳـﺖ، ﻋـﺮﻕ،  ﻱﺳﻠﻮﻟﻬﺎ ﺷﺎﻣﻞ ﻋﻤﺪﺗﺎً ﻣﻮﺍﺩ ﻦﻳﺍ. ﻨﺪﻳﻧﻤﺎ ﻲﻣ
ﺍﺯ ﺗﺮﺷﺤﺎﺕ ﺩﺳﺘﮕﺎﻩ ﮔـﻮﺍﺭﺵ  ﻲﻭ ﻣﻘﺪﺍﺭ ﻛﻤ ﻲﺸﻳﺁﺭﺍ ﻣﻮﺍﺩ ،ﻲﭼﺮﺑ
 ﮕـﺮﻡ ﺁﺑ ﻱﺩﺭ ﺍﺳـﺘﺨﺮﻫﺎ  ﻲﺁﻟ  ـ ﻣﻮﺍﺩ ﺷﺪﻥ ﺧﺘﻪﺳﺎ ﻲﻃﺮﻓ ﺍﺯ. ﺑﺎﺷﺪ ﻲﻣ
 ﺭﺥ ﺍﺳـﺘﺨﺮﻫﺎ  ﺮﻳﺳـﺎ  ﺍﺯ ﺗـﺮ ﻊﻳﺳﺮ ،ﺁﺏ ﺸﺘﺮﻴﺑ ﻱﺩﻣﺎ ﻞﻴﺑﺪﻟ ،ﻲﻣﻌﺪﻧ
 ﻣﻨﺒـﻊ  ﻚﻳﻣﻮﺍﺩ ﺑﻪ ﻋﻨﻮﺍﻥ  ﻦﻳﺍ ﺣﺬﻑ، ﻋﺪﻡ ﺻﻮﺭﺕ ﺩﺭ ﻛﻪ ﺩﻫﺪ ﻲﻣ
ﻛـﺎﻫﺶ ﻣـﻮﺍﺩ  .4ﺮﺩﻴ ـﮔ ﻲﻣ ﻗﺮﺍﺭ ﻜﺮﻭﺑﻬﺎﻴﻣ ﺎﺭﻴﻣﻨﺎﺳﺐ ﺩﺭ ﺍﺧﺘ ﻳﻲﻏﺬﺍ
 ﺑﻪ ﺁﻧﻬﺎ ﻛﺮﺩﻥ ﻭﺍﺩﺍﺭ ﺷﻨﺎﮔﺮﺍﻥ، ﺗﻌﺪﺍﺩ ﻛﺮﺩﻥ ﻣﺤﺪﻭﺩ ﺑﺎ ﺗﻮﺍﻧﺪ ﻲﻣ ﻲﺁﻟ
 ﺍﺯ ﺍﺳـﺘﻔﺎﺩﻩ ﻦﻴﻫﻤﭽﻨـ ﻭ ﺁﺏ ﺑـﻪ ﻭﺭﻭﺩ ﺍﺯ ﻗﺒـﻞ ﺩﻭﺵ ﺍﺯ ﺍﺳـﺘﻔﺎﺩﻩ
ﭘﻮﺳﺖ ﻗﺒـﻞ ﺍﺯ ﺍﺳـﺘﻔﺎﺩﻩ ﺍﺯ  ﻱﺭﻭ ﻱﻫﺎ ﻲﭼﺮﺑ ﺣﺬﻑ ﺟﻬﺖ ﺻﺎﺑﻮﻥ
 .4ﻭ5ﻔﺘﺪﻴﺑ ﺍﺗﻔﺎﻕ ﺍﺳﺘﺨﺮ،
 ﻧﺸـﺎﻥ  ﻣﺘﺤـﺪﻩ  ﺎﻻﺕﻳ  ـﺍ ﺩﺭ ﻫـﺎ  ﻱﻤـﺎﺭ ﻴﻣﺮﻛﺰ ﻛﻨﺘـﺮﻝ ﺑ  ﻱﻫﺎ ﺩﺍﺩﻩ
ﻣـﻮﺭﺩ  95، 0002ﺗـﺎ ﺳـﺎﻝ  9991 ﻱﻫـﺎ ﺳـﺎﻝ  ﻦﻴﺑ ﺩﺭ ﻛﻪ ﺩﻫﺪ ﻲﻣ
ﻣـﺮﺗﺒﻂ  ﻲﻫﻤﮕ ـ ﻛـﻪ  ﺍﺳﺖ ﺪﻩﻴﺭﺳ ﺛﺒﺖ ﺑﻪ ﺎﻟﺖﻳﺍ 32ﺩﺭ  ﻱﺮﻴﮔ ﻫﻤﻪ
 ﺧﺼﻮﺻـﺎً ﻲﺤـﻳﺗﻔﺮ ﻱﻫـﺎ ﺑـﺎ ﻣﻮﺍﺟﻬـﻪ ﺍﻓـﺮﺍﺩ ﺑـﺎ ﺍﺳـﺘﺨﺮﻫﺎ ﻭ ﺁﺏ
ﺍﻗﺸـﺎﺭ  ﻦﻳﺮﺗﺮﻳﺧﻄﺮﭘـﺬ  ﻣﻄﺎﻟﻌﻪ ﻦﻳﺍ ﺩﺭ. ﺍﻧﺪ ﺑﻮﺩﻩ ﺁﺑﮕﺮﻡ ﻱﻫﺎ ﭼﺸﻤﻪ
ﺁﺑﮕـﺮﻡ  ﻱﻫـﺎ  ﺍﺯ ﺍﺳﺘﺨﺮﻫﺎ ﻭ ﭼﺸﻤﻪ ﻲﻧﺎﺷ ﻲﺁﻟﻮﺩﮔﺟﺎﻣﻌﻪ ﺩﺭ ﻣﻘﺎﺑﻞ 
 ﺷـﺪﻩ،  ﻒﻴﺗﻀـﻌ  ﻲﻤﻨ ـﻳﺍ ﺴـﺘﻢ ﻴﺳ ﺑـﺎ  ﺍﻓـﺮﺍﺩ  ﺑـﺎﺭﺩﺍﺭ،  ﺯﻧـﺎﻥ  ،ﻲﻣﻌﺪﻧ
ﺩﺭ . 5-9ﻋﻨﻮﺍﻥ ﺷﺪﻩ ﺍﺳـﺖ  ﻱﮕﺎﺭﻴﺳ ﺍﻓﺮﺍﺩ ﺰﻴﻧ ﻭ ﺳﺎﻟﻤﻨﺪﺍﻥ ﻛﻮﺩﻛﺎﻥ،
ﺷﻨﺎ  ﻱﺍﺳﺘﺨﺮﻫﺎ ﻲﻛﻪ ﺁﻟﻮﺩﮔ ﺪﻳﺎ ﻣﺸﺨﺺ ﮔﺮﺩﻴﺩﺭ ﺍﺳﭙﺎﻧ ﻱﻣﻄﺎﻟﻌﻪ ﺍ
ﺷـﺪﻧﺪ، ﺩﺭ  ﻲﻣ ـ ﻪﻳﺷﺪﻩ ﺗﻐﺬ ﻲﻦ ﻛﻠﺮﺯﻧﻳﺮﻴﺎ ﻭ ﺁﺏ ﺷﻳﻛﻪ ﺍﺯ ﺁﺏ ﺩﺭ
ﺍﺯ  ﻲﻭ ﺩﺭ ﺩﺭﺟ ــﻪ ﺩﻭﻡ ﻧﺎﺷ  ــsuerua .S ﺍﺯ  ﻲﺩﺭﺟ ــﻪ ﺍﻭﻝ ﻧﺎﺷ  ــ
 ﺩﺭ ﺰﻴ ـﻧ ﻫﻤﻜﺎﺭﺍﻥ ﻭ olleB .01ﻮﻡ ﺑﻮﺩﻩ ﺍﺳﺖﻳﻜﻮﺑﺎﻛﺘﺮﻳﻣﺎ ﻱﻫﺎ ﮔﻮﻧﻪ
ﺷـﻨﺎ، ﺩﺭ ﻛﻨـﺎﺭ  ﻱﺍﺳـﺘﺨﺮﻫﺎ ﻲﻜﺮﻭﺑـﻴﻣ ﺖﻴـﻔﻴﻛ ﻲﺎﺑﻳـﺍﺭﺯ ﻱﺭﺍﺳـﺘﺎ
 ،ﻲﺎﻛﻠﻴﺸﻳﺍﺷﺮ ﺲ،ﻴﻜﺎﻟﻴﻓ ﺍﺳﺘﺮﭘﺘﻮﻛﻮﻛﻮﺱ ﺮﻴﻧﻈ ﻳﻲﻬﺎﻳﻗﺎﺭﭼﻬﺎ، ﺑﺎﻛﺘﺮ
 ﻣـﻮﺭﺩ  ﺭﺍ ﻨـﮋﻧﺲ ﻳﭘﺮﻓﺮ ﻮﻡﻳﺪﻳﻛﻠﺴـﺘﺮ  ﻭ ﺍﻭﺭﺋـﻮﺱ  ﻠﻮﻛﻮﻛﻮﺱﻴﺍﺳﺘﺎﻓ
 .11ﺩﺍﺩﻧﺪ ﻗﺮﺍﺭ ﺗﻮﺟﻪ
ﻚ ﭘﺎﺗﻮژﻥ ﻓﺮﺻﺖ ﻃﻠﺐ ﺍﺳﺖ ﻛﻪ ﻳﻠﻮﻛﻮﻛﻮﺱ ﺍﻭﺭﺋﻮﺱ ﻴﺍﺳﺘﺎﻓ
ﺍﻓـﺮﺍﺩ ﺳـﺎﻟﻢ ﺑـﻪ  ﻲﻨ ـﻴﺎ ﻣﺨـﺎﻁ ﺑ ﻳﻜﺮﻭﻓﻠﻮﺭ ﺩﺭ ﭘﻮﺳﺖ ﻴﺑﻪ ﻋﻨﻮﺍﻥ ﻣ
ﺎﻓﺖ ﺷﺪﻩ ﻭ ﻫﻤﻮﺍﺭﻩ ﺩﺭ ﺍﺛـﺮ ﻏﻮﻃـﻪ ﻭﺭ ﺷـﺪﻥ ﺍﻓـﺮﺍﺩ ﺩﺭ ﻳ ﻲﻓﺮﺍﻭﺍﻧ
ﺩﺭ ﺁﺏ ﺑـﻪ ﺗﻌـﺪﺍﺩ  ﻱﺑﺎﻛﺘﺮ ﻦﻳﺍﺣﻀﻮﺭ  .21ﮔﺮﺩﺩ ﻲﻣ ﺁﺏﺁﺏ، ﻭﺍﺭﺩ 
ﺑـﻮﺩﻩ ﻭ ﻣﻨﺠـﺮ ﺑـﻪ  ﻲﻧﺎﻛـﺎﻓ  ﻳﻲﺍﺯ ﮔﻨﺪﺯﺩﺍ ﻲﺎﺩ، ﻣﻤﻜﻦ ﺍﺳﺖ ﻧﺎﺷﻳﺯ
ﺮ ﺟـﻮﺵ، ﺯﺭﺩﺯﺧـﻢ، ﻋﻔﻮﻧـﺖ ﮔـﻮﺵ ﻴ ـﻧﻈ ﻲﭘﻮﺳـﺘ  ﻱﻫـﺎ  ﻋﻔﻮﻧﺖ
ﺮ ﺁﻥ ﻳﻭ ﻧﻈـﺎ  ، ﻭﺭﻡ ﻣﻠﺘﺤﻤـﻪ ﻲ، ﻋﻔﻮﻧـﺖ ﺟﺮﺍﺣـﺎﺕ ﭘﻮﺳـﺘ ﻲﺧﺎﺭﺟ
 ﻱﻫـﺎ  ﻱﺮﻴ ـﻣﻤﻜﻦ ﺍﺳﺖ ﻣﻨﺠﺮ ﺑﻪ ﻫﻤـﻪ ﮔ  ﻲﮔﺎﻫ ﻱﺑﺎﻛﺘﺮ ﻦﻳﮔﺮﺩﺩ. ﺍ
ﻫـﺎ ﻧﺴـﺒﺘﺎ ﻱﺮﻴ ـﮔﻦ ﻧﻮﻉ ﻫﻤـﻪ ﻳﺍ ﻲﺰ ﺑﺸﻮﺩ ﻛﻪ ﺍﻟﺒﺘﻪ ﻓﺮﺍﻭﺍﻧﻴﻧ ﻲﻧﺎﮔﻬﺎﻧ
ﻣﺮﺑـﻮﻁ ﺑـﻪ  ﻱﻦ ﺑـﺎﻛﺘﺮ ﻳ ـﺩﺭ ﻣـﻮﺭﺩ ﺍ  ﻲﺍﺻـﻠ  ﻲﻦ ﺍﺳﺖ. ﻧﮕﺮﺍﻧ  ـﻳﻴﭘﺎ
 .31ﺑﺎﺷﺪ ﻲﻣ ﻦﻴﻠﻴﺳ ﻲﻣﻘﺎﻭﻡ ﺑﻪ ﻣﺘ ﻱﻫﺎ ﻪﻳﺳﻮ
 ﺖﻴ ـﻔﻴﻛ ﻱﺩﺭ ﻣﻨـﺎﻃﻖ ﻣﺨﺘﻠـﻒ ﺑـﺮ ﺭﻭ  ﻱﺎﺩﻳﺯ ﺎﺭﻴﺑﺴ ﻣﻄﺎﻟﻌﺎﺕ
 ﺗﻮﺭﻳﺴﺘﻲ ﺳﺮﻋﻴﻦ، ﺍﺭﺩﺑﻴﻞ ﺷﻬﺮ: ﺍﺳﺘﺎﻓﻴﻠﻮﻛﻮﻛﻮﺱ ﺍﻭﺭﺋﻮﺱﺑﺎﻛﺘﺮﻱ ﺑﺎ ﺗﺎﻛﻴﺪ ﺑﺮ ، ﻣﻌﺪﻧﻲ  ﺁﺑﮕﺮﻡﻛﻴﻔﻴﺖ ﻣﻴﻜﺮﻭﺑﻲ ﻭ ﻓﻴﺰﻳﻜﻮﺷﻴﻤﻴﺎﻳﻲ ﺁﺏ ﺍﺳﺘﺨﺮﻫﺎﻱ 
 502    ♦    3931 ﺑﻬﺎﺭ، 3ﺳﺎﻝ ﺍﻭﻝ، ﺷﻤﺎﺭﻩ  ،ﻣﺠﻠﻪ ﻣﻬﻨﺪﺳﻲ ﺑﻬﺪﺍﺷﺖ ﻣﺤﻴﻂ        
ﺷﻨﺎ ﺍﻧﺠﺎﻡ ﮔﺮﻓﺘﻪ ﺍﺳﺖ ﻛﻪ ﻧﺸﺎﻥ ﺩﻫﻨـﺪﻩ  ﻱﺁﺏ ﺍﺳﺘﺨﺮﻫﺎ ﻲﻜﺮﻭﺑﻴﻣ
ﺍﺯ ﺍﻓـﺮﺍﺩ  ﻱﺎﺩﻳﺯ ﺎﺭﻴﺑﺴ ﺗﻌﺪﺍﺩ ﻣﻮﺍﺟﻪ ﺧﺎﻃﺮ ﺑﻪ ﻣﻮﺿﻮﻉ ﻦﻳﺍ ﺖﻴﺍﻫﻤ
 ﻲﺑـﻪ ﺑﺮﺭﺳ ـ 2831ﺩﺭ ﺳـﺎﻝ  ﻱﺟـﺎﺑﺮ . ﺑﺎﺷـﺪ ﻲﻣ ـ ﻋﻮﺍﻣـﻞ  ﻦﻳ  ـﺑـﺎ ﺍ 
ﺍﺳﺘﺨﺮﻫﺎ ﺩﺭ ﺷﻬﺮ ﻣﺸﻬﺪ  ﻲﺍﺯ ﺁﻟﻮﺩﮔ ﻲﺷﻨﺎ ﻧﺎﺷ ﻲﻭﺭﺯﺷ ﻱﻫﺎ ﺐﻴﺁﺳ
ﺰﺍﻥ ﻛﻠـﺮ ﻴ ـﻫﺎ، ﻣ ﻱﺰﺍﻥ ﺷﻤﺎﺭﺵ ﺑﺎﻛﺘﺮﻴﭘﮋﻭﻫﺶ ﻣ ﻦﻳﭘﺮﺩﺍﺧﺘﻪ ﻭ ﺩﺭ ﺍ
ﺩﺭ ﺳـﺎﻝ  ﻧـﮋﺍﺩ ﻱﻣﻬـﺪ  .41ﺍﺳـﺖ  ﺩﺍﺩﻩﻗـﺮﺍﺭ  ﻲﻣﻮﺭﺩ ﺑﺮﺭﺳ ﺭﺍ pH ﻭ 
 ﻪﻴ ــﺁﺏ ﻛﻠ ﻲﻔ ــﻴﻛ ﻲﺑﻬﺪﺍﺷ ــﺘ ﻱﻫ ــﺎ ﻦ ﺷ ــﺎﺧﺺﻴ ــﻴﺑ ــﺎ  ﺗﻌ 2831
 ﺯﻣـﺎﻥ  ﺁﻥ ﺷﻨﺎ ﺩﺭ ﺷﻬﺮ ﮔﺮﮔﺎﻥ ﻧﺸﺎﻥ ﺩﺍﺩﻩ ﺍﺳﺖ ﻛـﻪ ﺩﺭ  ﻱﺍﺳﺘﺨﺮﻫﺎ
ﺑﻮﺩﻩ ﻭ  ﻲﻜﺮﻭﺑﻴﻣﺨﺘﻠﻒ ﻣ ﻱﻫﺎ ﻲﺁﻟﻮﺩﮔ ﻱﺍﺯ ﺍﺳﺘﺨﺮﻫﺎ ﺩﺍﺭﺍ ﻱﺎﺭﻴﺑﺴ
 ﺩﺭ ﻧـﺎﻣﺒﺮﺩﻩ . ﺍﺳﺖ ﺑﻮﺩﻩ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﺣﺪ ﺍﺯ ﺗﺮ ﻦﻴﭘﺎﺋ ﻲﺭﺍﻧﺪﻣﺎﻥ ﻛﻠﺮﺯﻧ
 ﻱﺍﺳـﺘﺨﺮﻫﺎ  ﻪﻴ ـﻛﻠ ﻭ ﻧﺪﺍﺷﺘﻪ ﻫﺎ ﻱﺍﺯ ﺟﻜﻮﺯ ﻱﺍ ﺴﻪﻳﻣﻘﺎ ﺧﻮﺩ ﻖﻴﺗﺤﻘ
 ﻲﺑﺮﺭﺳ ـ ﺰﻴ  ـﻧ ﺭﺍ( ﺮﻩﻴ ـﺭﻭ ﺑـﺎﺯ ﻭ ﻏ  ﻱﺷﻬﺮﺳﺘﺎﻥ ﮔﺮﮔﺎﻥ )ﺍﺳـﺘﺨﺮﻫﺎ 
 ﻭ ﻓـﻮﻥ  8731 ﺳـﺎﻝ  ﺩﺭ ﺰﻴ ـﻭ ﻫﻤﻜﺎﺭﺍﻧﺶ ﻧ ﻲﻣﺮﺍﻏ .51ﻧﻤﻮﺩﻩ ﺍﺳﺖ
 .61ﺍﻧﺪ ﻧﻤﻮﺩﻩ ﻲﺍﻫﻮﺍﺯ ﺭﺍ ﺑﺮﺭﺳ ﻱﺩﺭ ﺁﺏ ﺍﺳﺘﺨﺮﻫﺎ ﻲﻜﺮﻭﺑﻴﻣ ﻓﻠﻮﺭ
 ﻛـﻪ  ﺩﻫـﺪ  ﻲﻣ ـ ﻧﺸـﺎﻥ  ﻨﮕﻤﻦﻳ ـﺩ ﺗﻮﺳـﻂ  ﺷـﺪﻩ  ﺍﻧﺠﺎﻡ ﻣﻄﺎﻟﻌﺎﺕ
 ﺳـﺎﺯ ﻣﺸـﻜﻞ  ﻭ ﺍﻧـﺪ ﺷـﺪﻩ  ﺟـﺪﺍ  ﺍﺳﺘﺨﺮﻫﺎ ﺁﺏ ﺍﺯ ﻛﻪ ﻳﻲﻫﺎ ﻜﺮﻭﺏﻴﻣ
 ﺩﺭ ﺁﺏ ﻳﻲﮔﻨـﺪﺯﺩﺍ  ﻧﻘﺶ ﻭ ﺑﻮﺩﻩ ﺳﻮﺩﻭﻣﻮﻧﺎﺱ ﻭ ﻛﻠﻴﻔﺮﻡ ،ﺑﺎﺷﻨﺪ ﻲﻣ
 ﻫﻤﻜـﺎﺭﺍﻥ  ﻭ ﺴـﺘﺮﻣﻦ ﻳﺍ ﻱﮕﺮﻳﺩ ﻖﻴﺩﺭ ﺗﺤﻘ .71ﺍﺳﺖ ﻣﻮﺛﺮ ﻣﻮﺭﺩ ﻦﻳﺍ
 ﺎﻴﺍﺳـﺘﺮﺍﻟ  ﻱﺷـﻨﺎ  ﻱﺩﺭ ﺍﺳـﺘﺨﺮﻫﺎ  ﻲﻜﺮﻭﺑﻴﻣ ﻱﻫﺎ ﺷﺎﺧﺺ ﻲﺑﺮﺭﺳ ﺑﻪ
ﺍﺳـﺘﺨﺮ ﺩﺭ  14ﺩﺭ  Hpﻛـﻪ  ﺪﻧﺪﻴﺭﺳ ـ ﺠـﻪ ﻴﻧﺘ ﻦﻳ  ـﺍ ﺑـﻪ  ﻭ ﭘﺮﺩﺍﺧﺘﻨﺪ
ﺍﺳﺘﺨﺮ ﺧﺎﺭﺝ ﺍﺯ ﻣﺤﺪﻭﺩﻩ ﺍﺳـﺘﺎﻧﺪﺍﺭﺩ  73ﻣﺤﺪﻭﺩﻩ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﻭ ﺩﺭ 
ﻗﺎﺑـﻞ  ﻲﻜﻳﻮﻟﻮژﻳﺑـﺎﻛﺘﺮ  ﺖﻴ ـﻔﻴﺩﺭﺻﺪ ﺍﺳﺘﺨﺮﻫﺎ ﻛ 99ﻗﺮﺍﺭ ﺩﺍﺷﺘﻪ ﻭ 
 ﺎﻻﺕﻳ ـﺩﺭ ﺍ 0002ﻛـﻪ ﺩﺭ ﺳـﺎﻝ  ﻱﺍﻣﻄﺎﻟﻌـﻪ  ﺩﺭ ﻮﻴﻣﺘ .81ﻗﺒﻮﻝ ﺩﺍﺭﻧﺪ
 ﻱﻫـﺎ  ﻱﻤـﺎﺭ ﻴﺑ ﻦﻳﺸﺘﺮﻴﺑ ﻛﻪ ﺩﺍﺭﺩ ﻲﻣ ﻋﻨﻮﺍﻥ ﺍﺳﺖ ﺩﺍﺩﻩ ﺍﻧﺠﺎﻡ ﻣﺘﺤﺪﻩ
 ﻱﻫـﺎ ﻋﻨـﻮﺍﻥ ﺷـﻨﺎﮔﺎﻩ ﻛـﻪ ﺑـﻪ  ﻲﻣﻌـﺪﻧ  ﺁﺑﮕـﺮﻡ  ﻱﻫﺎ ﻣﺮﺗﺒﻂ ﺑﺎ ﭼﺸﻤﻪ
ﺍﺯ  ﻲﻧﺎﺷ ﻲﭘﻮﺳﺘ ﻱﻫﺎ ﻋﻔﻮﻧﺖﺍﻟﺘﻬﺎﺏ ﻭ  ﺷﻮﻧﺪ، ﻲﺍﺳﺘﻔﺎﺩﻩ ﻣ ﻲﺤﻳﺗﻔﺮ
 ﻱﻫـﺎ  ﺳﺎﻝ ﻦﻴﻛﻪ ﺩﺭ ﺑ ﻱﺍ ﮔﻮﻧﻪ ﺑﻪ ﺑﺎﺷﺪ، ﻲﻣ ﻨﻮﺯﺍﻳﺳﻮﺩﻭﻣﻮﻧﺎﺱ ﺁﺋﺮﻭژ
 ﻦﻳﺍﺯ ﺍ ﻲﻧﺎﺷ ﻲﭘﻮﺳﺘ ﻱﻫﺎ ﻱﻤﺎﺭﻴﺑ ﻮﻉﻴﻣﻮﺭﺩ ﺷ 84، 4991ﺗﺎ  5891
 .91ﮔﺰﺍﺭﺵ ﺷﺪﻩ ﺍﺳﺖ ﻲﺧﺼﻮﺻ ﺁﺑﮕﺮﻡﺍﺳﺘﺨﺮ  159ﺩﺭ  ﻱﺑﺎﻛﺘﺮ
ﺍﺯ ﻣـﻮﺍﺭﺩ  ﻲﻛﻤ ـ ﺎﺭﻴﺑﺴ ﺩﺭﺻﺪ ﻛﻪ ﺍﻧﺪ ﺯﺩﻩ ﻦﻴﺗﺨﻤ ﻣﺘﺨﺼﺼﺎﻥ
 ﻲﺑﻬﺪﺍﺷـﺘ  ﻣﺮﺍﻛـﺰ  ﺑـﻪ  ﺁﺑﮕـﺮﻡ  ﻱﻫـﺎ ﻣﺮﺗﺒﻂ ﺑـﺎ ﭼﺸـﻤﻪ  ﻱﻫﺎ ﻱﻤﺎﺭﻴﺑ
 .9ﺍﺳـﺖ  ﺑـﺎﻻﺗﺮ  ﺎﺭﻴﺑﺴ ﻣﻮﺍﺭﺩ ﻦﻳﺍ ﻲﻭﺍﻗﻌ ﺗﻌﺪﺍﺩ ﻭ ﮔﺮﺩﺩ ﻲﻣ ﮔﺰﺍﺭﺵ
ﻛـﻪ ﺍﻓـﺮﺍﺩ ﺑـﻪ ﻋﻨـﻮﺍﻥ  ﻲﺴﺘﻳﺗﻮﺭ ﻱﺷﻬﺮﻫﺎ ﺩﺭ ﺧﺼﻮﺻﺎً ﻣﺴﺎﻟﻪ ﻦﻳﺍ
ﻧﻤـﻮﺩﻩ ﻭ ﺳـﭙﺲ ﺑـﻪ  ﻱﺭﺍ ﺳـﭙﺮ  ﻲﮔﺮﺩﺷـﮕﺮ ﻣـﺪﺕ ﺯﻣـﺎﻥ ﻛﻮﺗـﺎﻫ 
 ﺍﺳـﺖ،  ﺗـﺮ  ﺗﻮﺟﻪ ﻗﺎﺑﻞ ﮔﺮﺩﻧﺪ ﻲﻣﺤﻞ ﺳﻜﻮﻧﺖ ﺧﻮﺩ ﺑﺎﺯﻣ ﻱﺷﻬﺮﻫﺎ
ﮔـﺰﺍﺭﺵ  ﻲﺪﻣﻴ  ـﺍﭘ ﭻﻴﻫ ـ ﺰﻴ ـﻧ ﻱﻤـﺎﺭ ﻴﺑ ﻭﻗـﻮﻉ  ﺻـﻮﺭﺕ  ﺩﺭ ﻛﻪ ﭼﺮﺍ
 ﻧﺨﻮﺍﻫﺪ ﺷﺪ. 
 ﻳﻲﺖ ﺷﻨﺎﺳﺎﻴﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺍﻫﻤﺗﻮﺟﻪ ﺑﻪ ﻣﻄﺎﻟﺐ ﻋﻨﻮﺍﻥ ﺷﺪﻩ ﻭ  ﺑﺎ
ﺁﺑﮕـﺮﻡ  ﻱﻫـﺎ ﺩﺭ ﺍﺳـﺘﺨﺮﻫﺎ ﻭ ﭼﺸـﻤﻪ  suerua .S ﻱﻭ ﻛﻨﺘﺮﻝ ﺑﺎﻛﺘﺮ
ﻭ  ﻳﻲﺎﻴﻤﻴﻜﻮﺷ ـﻳﺰﻴﺖ ﻓﻴ ـﻔﻴﻛ ﻲﺎﺑﻳ ـﻦ ﻭ ﺍﺭﺯﻴـﻴ ﻭ ﺑﺎ ﻫﺪﻑ ﺗﻌ ﻲﻣﻌﺪﻧ
ﻦ ﻳ  ـ، ﺍﻦﻴﺳـﺮﻋ ﺷﻬﺮﺳـﺘﺎﻥ  ﻲﺁﺑﮕـﺮﻡ ﻣﻌـﺪﻧ  ﻱﻫـﺎ  ﭼﺸﻤﻪ ﻲﻜﺮﻭﺑﻴﻣ
 ﻱ، ﺑـﺮ ﺭﻭ 0931ﻤـﻪ ﺍﻭﻝ ﺳـﺎﻝ ﻴﻦ ﺑـﺎﺭ ﻭ ﺩﺭ ﻧ ﻴﻧﺨﺴﺘ ﻱﻣﻄﺎﻟﻌﻪ ﺑﺮﺍ
ﺍﺯ  ﻲﻭ ﺑﻌﻨـﻮﺍﻥ ﺑﺨﺸ ـ ﻦﻴﺳﺮﻋﺷﻬﺮﺳﺘﺎﻥ  ﻲﺁﺑﮕﺮﻡ ﻣﻌﺪﻧ ﻱﻫﺎ ﺍﺳﺘﺨﺮ
 ﻲﻔ ــﻴﻛ ﻱﺷﺎﺧﺼ ــﻬﺎ ﻲﻨ ــﻪ ﺑﺮﺭﺳ ــﻴﮔﺴ ــﺘﺮﺩﻩ ﺩﺭ ﺯﻣﻚ ﻣﻄﺎﻟﻌ ــﻪ ﻳ ــ
 ﻞ ﺻﻮﺭﺕ ﮔﺮﻓﺖ. ﻴﺍﺳﺘﺎﻥ ﺍﺭﺩﺑ ﻲﻣﻌﺪﻧ ﻱﻫﺎ ﺍﺳﺘﺨﺮ
 
 ﻫﺎﻭ ﺭﻭﺵ ﻣﻮﺍﺩ
ﺑﺎﺷـﺪ،  ﻲﻣ ـ ﻲﻣﻘﻄﻌ ـ -ﻲﻔﻴﻚ ﻣﻄﺎﻟﻌﻪ ﺗﻮﺻﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻛﻪ ﻳﺩﺭ ﺍ
ﺷﻬﺮﺳـﺘﺎﻥ  ﻲﺁﺑﮕـﺮﻡ ﻣﻌـﺪﻧ  ﻱﻫﺎ ﭼﺸﻤﻪ ﺍﺯ ﻲﺒﻴﺗﺮﻛﻧﻤﻮﻧﻪ  58ﺗﻌﺪﺍﺩ 
ﻮﺭ ﻳﺒﻬﺸﺖ ﺗـﺎ ﺷـﻬﺮ ﻳﺍﺭﺩ ﻱﻣﺎﻫﻬﺎ ﻲﺩﺭ ﻃ ﻞﻴﺩﺭ ﺍﺳﺘﺎﻥ ﺍﺭﺩﺑ ﻦﻴﺳﺮﻋ
 ﻲﻦ ﺍﻟﻤﻠﻠ ـﻴﺪ ﻣﺮﺟـﻊ ﺑ  ـﻴ ـﺑﺮﺩﺍﺷﺘﻪ ﺷﺪ. ﺑـﺎ ﺗﻮﺟـﻪ ﺑـﻪ ﺗﺎﻛ  09ﺳﺎﻝ 
ﻨﻪ ﻴﺩﺭ ﺯﻣ 02«ﺸﺎﺕ ﺁﺏ ﻭ ﻓﺎﺿﻼﺏﻳﺁﺯﻣﺎ ﻱﺪﺍﺭﺩ ﺑﺮﺍﺍﺳﺘﺎﻧ ﻱﺭﻭﺷﻬﺎ»
ﺑﺮﺩﺍﺷﺖ ﻧﻤﻮﻧﻪ ﺍﺯ ﺍﺳﺘﺨﺮﻫﺎ ﺩﺭ ﺯﻣﺎﻥ ﺣـﺪﺍﻛﺜﺮ ﺣﻀـﻮﺭ ﺷـﻨﺎﮔﺮﺍﻥ، 
ﺳﺎﻝ ﺍﺯ ﻧﻈﺮ ﺣﻀـﻮﺭ ﺷـﻨﺎﮔﺮ،  ﻱﻦ ﻣﺎﻫﻬﺎﻳﻣﺎﻩ ﺑﻌﻨﻮﺍﻥ ﭘﺮﺑﺎﺭﺗﺮ 5ﻦ ﻳﺍ
ﻪ ﻴ  ـﺍﻧﺘﺨـﺎﺏ ﺷـﺪﻧﺪ. ﺟﺎﻣﻌـﻪ ﻣـﻮﺭﺩ ﻧﻈـﺮ ﻛﻠ  ﻱﺟﻬﺖ ﻧﻤﻮﻧﻪ ﺑﺮﺩﺍﺭ
 5ﺑـﻮﺩ ﻛـﻪ ﺩﺭ ﻃـﻮﻝ  ﻦﻴﺳﺮﻋﺷﻬﺮﺳﺘﺎﻥ  ﻲﺁﺑﮕﺮﻡ ﻣﻌﺪﻧ ﻱﻫﺎ ﭼﺸﻤﻪ
ﻚ ﻧﻤﻮﻧﻪ ﺍﺯ ﻳﻧﻤﻮﻧﻪ ) 71ﻫﺮ ﻣﺎﻩ  ﻱﺑﻪ ﺍﺯﺍ ﻭﻧﻤﻮﻧﻪ  58ﻣﺠﻤﻮﻋﺎً  ،ﻣﺎﻩ
ﻚ ﻧﻤﻮﻧﻪ ﺍﺯ ﺍﺳﺘﺨﺮ( ﺑﺮﺩﺍﺷﺘﻪ ﺷﺪ. ﻻﺯﻡ ﺑﻪ ﺫﻛﺮ ﺍﺳﺖ ﻛـﻪ ﻳﻣﻨﺒﻊ ﻭ 
ﭼﺸـﻤﻪ ﺑﻨـﺎ ﺷـﺪﻩ  ﻱﺍﺯ ﺍﺳﺘﺨﺮﻫﺎ ﻛﻪ ﺳﺎﺯﻩ ﺍﺳﺘﺨﺮ ﺑﺮ ﺭﻭ ﻲﺑﺮﺧﺩﺭ 
ﻚ ﻧﻤﻮﻧـﻪ ﻳ  ـﺑﻪ ﺑﺮﺩﺍﺷﺖ ﻜﺴﺎﻥ ﺑﻮﺩﻩ ﻭ ﻳﻧﻤﻮﻧﻪ ﺍﺳﺘﺨﺮ ﻭ ﻣﻨﺒﻊ  ،ﺑﻮﺩ
 ﻱﺭﻭﺷﻬﺎ»ﻛﺘﺎﺏ  B3129ﻣﻄﺎﺑﻖ ﺭﻭﺵ  ﻱﺑﺮﺩﺍﺭ . ﻧﻤﻮﻧﻪﺪﻳﺍﻛﺘﻔﺎ ﮔﺮﺩ
ﻦ ﺻﻮﺭﺕ ﻛﻪ ﺍﺯ ﻫـﺮ ﺍﺳـﺘﺨﺮ ﺩﻭ ﻳﺻﻮﺭﺕ ﮔﺮﻓﺖ. ﺑﻪ ﺍ« ﺍﺳﺘﺎﻧﺪﺍﺭﺩ
 ﻫﺎﺩﻱ ﺻﺎﺩﻗﻲ ﻭ ﻫﻤﻜﺎﺭﺍﻥ
 3931 ﺑﻬﺎﺭ، 3ﺳﺎﻝ ﺍﻭﻝ، ﺷﻤﺎﺭﻩ  ،ﻣﻬﻨﺪﺳﻲ ﺑﻬﺪﺍﺷﺖ ﻣﺤﻴﻂ ﻣﺠﻠﻪ    ♦    602
 ﻱﻣﺘـﺮ  ﻲﺳـﺎﻧﺘ  03ﺍﺯ ﻋﻤـﻖ  ﻱﮕـﺮ ﻳﺍﺯ ﺳﻄﺢ ﺁﺏ ﻭ ﺩ ﻲﻜﻳ ،ﻧﻤﻮﻧﻪ
ﺩﺭ  ﻲﺳ ـ ﻲﺳ ـ 052ﺑـﻪ ﺣﺠـﻢ  ﻲﺒ ـﻴﺑﺮﺩﺍﺷﺘﻪ ﺷﺪﻩ ﻭ ﺑﺼـﻮﺭﺕ ﺗﺮﻛ 
% )ﺑﻌﻨـﻮﺍﻥ ﻣـﺎﺩﻩ 3ﻢ ﻳﻮﺳـﻮﻟﻔﺎﺕ ﺳـﺪ ﻴﺗ ﻱﻞ ﺣﺎﻭﻳﺍﺳﺘﺮ ﻱﻫﺎ ﻱﺑﻄﺮ
 ﻱﺳﺎﻋﺖ( ﻭ ﺩﻣـﺎ  3ﻦ ﺯﻣﺎﻥ ﻣﻤﻜﻦ )ﺣﺪﺍﻛﺜﺮ ﻳﻛﻠﺮﺯﺩﺍ( ﺩﺭ ﻛﻮﺗﺎﻫﺘﺮ
ﺦ ﻭ ﺩﺭ ﺩﺍﺧـﻞ ﻳ ﻱﺩﺭ ﻣﺠﺎﻭﺭﺕ ﺑﺴﺘﻪ ﻫﺎ، ﮔﺮﺍﺩﻲﺩﺭﺟﻪ ﺳﺎﻧﺘ 4ﺮ ﻳﺯ
ﺸـﮕﺎﻩ ﺩﺍﻧﺸـﻜﺪﻩ ﺑﻬﺪﺍﺷـﺖ ﺩﺍﻧﺸـﮕﺎﻩ ﻋﻠـﻮﻡ ﻳﻛﻠﺪ ﺑﺎﻛﺲ، ﺑـﻪ ﺁﺯﻣﺎ 
ﻤﺎﻧـﺪﻩ، ﺩﻣـﺎ، ﻴﺁﺯﺍﺩ ﺑﺎﻗﺰﺍﻥ ﻛﻠـﺮ ﻴﺎﻓﺖ. ﻣﻳ ﻲﻞ ﺍﻧﺘﻘﺎﻝ ﻣﻴﺍﺭﺩﺑ ﻲﭘﺰﺷﻜ
ﻭ  ﻱﺑـﺮﺩﺍﺭ  ﺩﺭ ﻣﺤﻞ ﻧﻤﻮﻧﻪ CEﻭ  OD، PRO، S2H، ﻛﺪﻭﺭﺕ ،Hp
ﺸﺎﺕ ﻣﺮﺑﻮﻁ ﺑـﻪ ﻳﺁﺯﻣﺎﺷﺪ.  ﻱﺮﻴﮔ ﭘﺮﺗﺎﺑﻞ ﺍﻧﺪﺍﺯﻩ ﻱﻫﺎ ﺘﮕﺎﻩﺗﻮﺳﻂ ﺩﺳ
ﻜـﺎﻝ ﻴﻭ ﻓ ﻫـﺎ ﻔـﺮﻡ ﻴﻛﻠ ﻛـﻞ ﺷـﺎﻣﻞ  ﻲﻜﺮﻭﺑﻴﻣ ﻱﻫﺎ ﺷﺎﺧﺺ ﻲﺑﺮﺭﺳ
 ﻫـﺎ ﻭ  ﻜـﺎﻝ ﺍﺳـﺘﺮﭘﺘﻮﻛﻮﻙ ﻴﻓﺱ، ﺍﻭﺭﺋﻮﻠﻮﻛﻮﻛﻮﺱ ﻴﻫﺎ، ﺍﺳﺘﺎﻓﻔﺮﻡﻴﻛﻠ
ﺸـ ــﮕﺎﻩ ﻳ، ﺩﺭ ﺁﺯﻣﺎ(CPHﻚ )ﻴـ ــﻫﺘﺮﻭﺗﺮﻭﻓ ﻲﺷـ ــﻤﺎﺭﺵ ﺑﺸـ ــﻘﺎﺑ 
 ﻲﻂ ﺩﺍﻧﺸﻜﺪﻩ ﺑﻬﺪﺍﺷﺖ ﺩﺍﻧﺸﮕﺎﻩ ﻋﻠـﻮﻡ ﭘﺰﺷـﻜ ﻴﻣﺤ ﻱﻮﻟﻮژﻴﻜﺮﻭﺑﻴﻣ
 ﮔﺮﻓﺖ. ﺍﻧﺠﺎﻡ ﻞ ﻴﺍﺭﺩﺑ
ﻣﻮﺟـﻮﺩ ﺩﺭ ﻧﻤﻮﻧـﻪ، ﺍﺯ ﻣﺘـﺪ  ﻱﻫـﺎ  ﻔـﺮﻡ ﻴﻛﻞ ﻛﻠ ﻲﺟﻬﺖ ﺑﺮﺭﺳ
ﻂ ﻴﺪ. ﻣﺤ ـﻳ ـﺍﺳـﺘﻔﺎﺩﻩ ﮔﺮﺩ  (FTMﻚ ﻴ)ﺗﻜﻨ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﻣﺘﺪ B1229
. ﺑـﻮﺩ ﻻﻛﺘـﻮﺯ ﺑـﺮﺍﺙ  ﻲﺍﺣﺘﻤـﺎﻟ ﻛﺸﺖ ﻣـﻮﺭﺩ ﺍﺳـﺘﻔﺎﺩﻩ ﺩﺭ ﻣﺮﺣﻠـﻪ 
ﺳـﺎﻋﺖ ﺩﺭ  84ﺗﺎ  42ﻮﻥ ﺑﻤﺪﺕ ﻴﺢ ﻭ ﺍﻧﻜﻮﺑﺎﺳﻴﭘﺲ ﺍﺯ ﺗﻠﻘ ﻫﺎ ﻧﻤﻮﻧﻪ
ﮔﺮﺍﺩ، ﺩﺭ ﺻﻮﺭﺕ ﻣﺜﺒـﺖ ﺑـﻮﺩﻥ ﺑـﻪ  ﻲﺩﺭﺟﻪ ﺳﺎﻧﺘ 53±0/5 ﻱﺩﻣﺎ
ﻂ ﻛﺸـﺖ ﻴﺞ ﺩﺭ ﻣﺤ ـﻳﻣﻨﺘﻘﻞ ﺷﺪﻩ ﻭ ﻣﺜﺒﺖ ﺑﻮﺩﻥ ﻧﺘﺎ ﻱﺪﻳﻴﻣﺮﺣﻠﻪ ﺗﺎ
 84ﺗـﺎ  42( ﭘـﺲ ﺍﺯ BGBﻞ ﺑـﺮﺍﺙ ) ﻳ ـﻦ ﻻﻛﺘـﻮﺯ ﺑﺎ ﻳﺎﻧﺖ ﮔـﺮ ﻴﺑﺮﻟ
ﺞ ﺩﺭ ﻳﺑـﻮﺩﻥ ﻧﺘـﺎ ﻔﺮﻡ، ﻭ ﻣﺜﺒﺖ ﻴﻛﻠ ﻛﻞﻮﻥ، ﺣﻀﻮﺭ ﻴﺳﺎﻋﺖ ﺍﻧﻜﻮﺑﺎﺳ
 44/5 ﻱﺳـﺎﻋﺖ ﺣﻤـﺎﻡ ﺁﺏ ﺑـﺎ ﺩﻣـﺎ  42ﺑﺮﺍﺙ ﭘﺲ ﺍﺯ  CEﻂ ﻴﻣﺤ
ﺞ ﺑﺎ ﺍﺳـﺘﻔﺎﺩﻩ ﺍﺯ ﻳﻛﺮﺩ. ﻧﺘﺎ ﻲﺪ ﻣﻳﻴﻔﺮﻡ ﺭﺍ ﺗﺎﻴﻜﺎﻝ ﻛﻠﻴﺩﺭﺟﻪ، ﺣﻀﻮﺭ ﻓ
ﺑﺼـﻮﺭﺕ ﻨـﺎﻥ ﻴﺣـﺪﻭﺩ ﺍﻃﻤ ﺩﺭﺻـﺪ  59ﻊ ﭘﻮﺁﺳﻮﻥ ﺑﺎ ﻳﺟﺪﻭﻝ ﺗﻮﺯ
ﻜـﺎﻝ ﻴﻓ ﻱﺮﻴ ـﺪ.ﺟﻬﺖ ﺍﻧـﺪﺍﺯﻩ ﮔ ﻳ ـﮔﺮﺩ ﻲﮔﺰﺍﺭﺵ ﻣ Lm001/NPM
ﺪ. ﻳ ـﺍﺳـﺘﺎﻧﺪﺍﺭﺩ ﻣﺘـﺪ ﺍﺳـﺘﻔﺎﺩﻩ ﮔﺮﺩ  0329ﺍﺯ ﻣﺘـﺪ  ﻫﺎ ﺍﺳﺘﺮﭘﺘﻮﻛﻮﻙ
ﺑﺪﻭﻥ ﺩﻭﺭﻫﺎﻡ ﺻﻮﺭﺕ  ﻱﻫﺎ ﺩﺭ ﻟﻮﻟﻪ ﻱﻟﻮﻟﻪ ﺍ 51ﺭﻭﺵ  ﻪﺶ ﺑﻳﺁﺯﻣﺎ
ﻭ  ﻲﺪ ﺩﻛﺴﺘﺮﻭﺯ ﺑﺮﺍﺙ ﺩﺭ ﻣﺮﺣﻠﻪ ﺍﺣﺘﻤﺎﻟﻳﻂ ﻛﺸﺖ ﺁﺯﻴﮔﺮﻓﺘﻪ ﻭ ﻣﺤ
ﺑﻜـﺎﺭ ﮔﺮﻓﺘـﻪ ﺷـﺪ. ﻣﺮﺣﻠـﻪ ﺍﻭﻝ ﺩﺭ  ﻱﺪﻳﻴﺩﺭ ﻣﺮﺣﻠﻪ ﺗﺎ ﺁﮔﺎﺭ ESP
 ﻱﺳـﺎﻋﺖ ﺩﺭ ﺩﻣـﺎ  84ﺎ ﻳ ـ 42ﺻـﻮﺭﺕ ﻭﺟـﻮﺩ ﻛـﺪﻭﺭﺕ ﭘـﺲ ﺍﺯ 
ﺞ ﻣﺮﺣﻠﻪ ﺩﻭﻡ ﭘـﺲ ﺍﺯ ﻳﻭ ﻧﺘﺎ ﻣﻨﺘﻘﻞ ﺷﺪﻩ، ﺑﻪ ﻣﺮﺣﻠﻪ ﺩﻭﻡ 53±0/5
ﮔﺮﻓـﺖ. ﻭﺟـﻮﺩ  ﻲﻗـﺮﺍﺭ ﻣ ـ ﻲﻮﻥ ﻣﻮﺭﺩ ﺑﺮﺭﺳ ـﻴﺳﺎﻋﺖ ﺍﻧﻜﻮﺑﺎﺳ 42
ﻜﺎﻝ ﻴﺩﻫﻨﺪﻩ ﺣﻀﻮﺭ ﻓ ﻧﺸﺎﻥ ،ﻱﺎﻩ ﺗﺎ ﻗﻬﻮﻩ ﺍﻴﺮﻩ ﺑﺎ ﻫﺎﻟﻪ ﺳﻴﺗ ﻱﻫﺎ ﻲﻛﻠﻨ
 001/NPMﺞ ﺑﺼـﻮﺭﺕ ﻳﺖ ﻧﺘـﺎﻳـﻫـﺎ ﺑـﻮﺩ. ﺩﺭ ﻧﻬﺎ ﺍﺳـﺘﺮﭘﺘﻮﻛﻮﻙ
 ﺪ.ﻳﮔﺮﺩ ﻲﻣ ﮔﺰﺍﺭﺵ
 5129 ﺭﻭﺵ، ﺍﺯ ﻫﺘﺮﻭﺗـﺮﻭﻑ ﻱﻫـﺎ ﻱﺑ ـﺎﻛﺘﺮ ﻲﺟﻬـﺖ ﺑﺮﺭﺳـ
ﻂ ﻴﻣﺤ ـ ﺩﺭ ﺨﺘـﻪ ﻴﺭﻭﺵ ﺁﻣ ﻪﺑ  ـ ﻫﺎ ﻧﻤﻮﻧﻪﺎﻧﺪﺍﺭﺩ ﻣﺘﺪ ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪ. ﺍﺳﺘ
ﺳﺎﻋﺖ  84ﭘﺲ ﺍﺯ  ﻫﺎ ﻲﺷﺪﻩ ﻭ ﺗﻌﺪﺍﺩ ﻛﻠﻨ ﻛﺸﺖﺁﮔﺎﺭ  A2Rﻛﺸﺖ 
ﻃﺒﻖ  ANASﻛﺎﻧﺘﺮ  ﻲﺑﻪ ﻛﻤﻚ ﻛﻠﻨ 53±0/5 ﻱﻮﻥ ﺩﺭ ﺩﻣﺎﻴﺍﻧﻜﻮﺑﺎﺳ
 Lm/ufcﺞ ﺑﺼـﻮﺭﺕ ﻳﺪ. ﻧﺘﺎﻳﺩﺳﺘﻮﺭﺍﻟﻌﻤﻞ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﺷﻤﺎﺭﺵ ﮔﺮﺩ
 ﮔﺰﺍﺭﺵ ﺷﺪ.
 B3129ﺑـﺮ ﺍﺳـﺎﺱ ﺭﻭﺵ ﻠﻮﻛﻮﻛﻮﺱ ﺍﻭﺭﺋـﻮﺱ ﻴﺍﺳﺘﺎﻓﺁﺯﻣﻮﻥ 
ﻂ ﻛﺸﺖ ﻴﺍﻧﺠﺎﻡ ﮔﺮﻓﺖ. ﻣﺤ ﻱﻟﻮﻟﻪ ﺍ 51ﺭﻭﺵ  ﻪﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﻣﺘﺪ ﻭ ﺑ
ﻂ ﻛﺸـﺖ ﻴﻭ ﻣﺤ ـ ،ﻠﻮﻛﻮﻛﻮﺱ ﺑـﺮﺍﺙ ﻴﺍﺳـﺘﺎﻓ -M ﻲﻣﺮﺣﻠﻪ ﺍﺣﺘﻤـﺎﻟ 
( ASMﺘﻮﻝ ﻓﻨﻞ ﺭﺩ ﺳﺎﻟﺖ ﺁﮔﺎﺭ )ﻴﻂ ﻛﺸﺖ ﻣﺎﻧﻴﻣﺤ ﻱﺪﻳﻴﻣﺮﺣﻠﻪ ﺗﺎ
 ﻱﻮﻥ ﺩﺭ ﺩﻣـﺎ ﻴﺳـﺎﻋﺖ ﺍﻧﻜﻮﺑﺎﺳ ـ 42ﺞ ﻣﺮﺣﻠﻪ ﺍﻭﻝ ﭘﺲ ﺍﺯ ﻳﺑﻮﺩ. ﻧﺘﺎ
ﻂ ﻛﺸﺖ ﻴﺪ ﻛﺪﻭﺭﺕ، ﻣﺜﺒﺖ ﺷﻨﺎﺧﺘﻪ ﺷﺪﻩ ﻭ ﺑﻪ ﻣﺤﻴﺑﺎ ﺗﻮﻟ 53±0/1
ﺞ ﻳﺳـﺎﻋﺖ ﺑﻌـﺪ ﻧﺘـﺎ  84ﺗـﺎ  42ﺪ. ﻳ ـﮔﺮﺩ ﻲﺁﮔـﺎﺭ ﻣﻨﺘﻘـﻞ ﻣ ـ ﻱﺣﺎﻭ
ﺮﻧﮓ ﻴﻣﺎﺕ ﻭ ﺑ ﻱﻫﺎ ﻲﻛﻠﻨ ﺷﻤﺎﺭﺵﺑﺮﺍﺳﺎﺱ  Lm001/ufcﺑﺼﻮﺭﺕ 
ﺘﻮﻝ ﻛـﻪ ﻴﺮ ﻗﻨـﺪ ﻣـﺎﻧ ﻴﺗﺨﻤﺍﺯ  ﺣﺎﺻﻞﺭﻧﮓ ﺯﺭﺩ  ﺁﻧﻬﺎ ﺍﻃﺮﺍﻑ ﺩﺭ ﻛﻪ
ﺮ ﺭﻧﮓ ﻣﻌﺮﻑ ﻓﻨﻞ ﺭﺩ ﺍﺯ ﻗﺮﻣﺰ ﻴﻴﻂ ﻭ ﺗﻐﻴﺷﺪﻥ ﻣﺤ ﻱﺪﻴﻣﻨﺠﺮ ﺑﻪ ﺍﺳ
ﻠﻮﻛﻮﻛﻮﺱ ﻴﺩﻫﻨـﺪﻩ ﺣﻀـﻮﺭ ﺍﺳـﺘﺎﻓ  ﺠﻪ ﻧﺸـﺎﻥ ﻴﺯﺭﺩ ﺷﺪﻩ ﻭ ﺩﺭ ﻧﺘﺑﻪ 
 .ﮔﺮﻓﺖ ﻲﻣ ﺻﻮﺭﺕ ،ﺍﻭﺭﺋﻮﺱ ﺑﻮﺩ
 
 ﻫﺎﺎﻓﺘﻪﻳ
ﺷـﺎﻣﻞ  ﻳﻲﺎﻴﻤﻴﻜﻮﺷﻳﺰﻴﻓ ﻱﭘﺎﺭﺍﻣﺘﺮﻫﺎ ﺮﻳﻣﻘﺎﺩ ﻦﻴﺎﻧﮕﻴﻣ ،1 ﺟﺪﻭﻝ
(، �، ﺩﻣـﺎ ) Hp(، UTN(، ﻛـﺪﻭﺭﺕ ) L/gmﻤﺎﻧـﺪﻩ ) ﻴﻛﻠﺮ ﺁﺯﺍﺩ ﺑﺎﻗ
 )mc/ohMµ(CEﻭ  (Vm) PRO(، L/gm) OD(، L/gm) S2H
ﻚ ﺁﺑﮕـﺮﻡ ﻴ ـﺑـﻪ ﺗﻔﻜ  ﻦﻴﺳـﺮﻋ ﺷﻬﺮﺳـﺘﺎﻥ  ﻲﻣﻌﺪﻧ ﻱﻫﺎ ﺭﺍ ﺩﺭ ﺁﺑﮕﺮﻡ
ﻦ ﻳﺑـﺎﻻﺗﺮ  ،ﮔـﺮﺩﺩ  ﻲﻫﻤﺎﻧﮕﻮﻧﻪ ﻛﻪ ﻣﻼﺣﻈﻪ ﻣ ﺩﻫﺪ. ﻲﻧﺸﺎﻥ ﻣ ﻲﻣﻌﺪﻧ
ﺩﺭ  ﻦﻴﺳـﺮﻋ ﺁﺑﮕـﺮﻡ ﺷﻬﺮﺳـﺘﺎﻥ  ﻱﻫـﺎ ﺛﺒﺖ ﺷـﺪﻩ ﺩﺭ ﭼﺸـﻤﻪ  ﻱﺩﻣﺎ
 ﺗﻮﺭﻳﺴﺘﻲ ﺳﺮﻋﻴﻦ، ﺍﺭﺩﺑﻴﻞ ﺷﻬﺮ: ﺍﺳﺘﺎﻓﻴﻠﻮﻛﻮﻛﻮﺱ ﺍﻭﺭﺋﻮﺱﺑﺎﻛﺘﺮﻱ ﺑﺎ ﺗﺎﻛﻴﺪ ﺑﺮ ، ﻣﻌﺪﻧﻲ  ﺁﺑﮕﺮﻡﻛﻴﻔﻴﺖ ﻣﻴﻜﺮﻭﺑﻲ ﻭ ﻓﻴﺰﻳﻜﻮﺷﻴﻤﻴﺎﻳﻲ ﺁﺏ ﺍﺳﺘﺨﺮﻫﺎﻱ 
 702    ♦    3931 ﺑﻬﺎﺭ، 3ﺳﺎﻝ ﺍﻭﻝ، ﺷﻤﺎﺭﻩ  ،ﻣﺠﻠﻪ ﻣﻬﻨﺪﺳﻲ ﺑﻬﺪﺍﺷﺖ ﻣﺤﻴﻂ        
ﻦ ﺩﻣـﺎ ﻳﻦ ﺗـﺮ ﻳﻴﮔـﺮﺍﺩ ﻭ ﭘـﺎ  ﻲﺩﺭﺟـﻪ ﺳـﺎﻧﺘ  44/1ﺑﺎ  P-GGﺁﺑﮕﺮﻡ 
ﺑﻪ  35/1ﺗﺎ  1/0ﻦ ﻴﻛﺪﻭﺭﺕ ﺑ .ﺑﺎﺷﺪ ﻲﻣ S-DVﺩﺭ ﺁﺑﮕﺮﻡ  (9/1�)
ﺗﺎ  5/7ﺍﺯ  ﻱﻣﺤﺪﻭﺩﻩ ﺍ Hp ﺮ ﺑﻮﺩﻩ ﻭﻴﻣﺘﻐ P-Sﻭ  P-TAﺐ ﺩﺭ ﻴﺗﺮﺗ
ﺑﻪ ﺧﻮﺩ ﺍﺧﺘﺼـﺎﺹ ﺩﺍﺩﻩ ﺍﺳـﺖ. ﻛﻠـﺮ  P-TAﻭ  S-DVﺭﺍ ﺩﺭ  7/3
ﻦ ﻳﺸـﺘﺮ ﻴﺩﺭ ﺑ S2Hﻭ  ﺻﻔﺮ ﺑـﻮﺩﻩ  ﻫﺎ ﻧﻤﻮﻧﻪ ﻲﻤﺎﻧﺪﻩ ﺩﺭ ﺗﻤﺎﻣﻴﺁﺯﺍﺩ ﺑﺎﻗ
ﮋﻥ ﻴﻨﻪ ﺍﻛﺴ ـﻴﺪﻩ ﺍﺳﺖ. ﻛﻤﻴﺭﺳ 0/4  mpp ﺑﻪ P-GGﻣﻘﺪﺍﺭ ﺧﻮﺩ ﺩﺭ 
ﮔـﺮﻡ ﺩﺭ  ﻲﻠ ـﻴﻣ 6/01S-DVﻨﻪ ﺁﻥ ﺩﺭ ﻴﺸﻴﻭ ﺑ 2/24P-Jﻣﺤﻠﻮﻝ ﺩﺭ 
 (.1 ﺟﺪﻭﻝ)ﺪﻩ ﺍﺳﺖ ﻴﺘﺮ ﺑﻪ ﺛﺒﺖ ﺭﺳﻴﻟ
ﺩﺭ  306/0ﺁﺏ ﺣـﺪﺍﻗﻞ  ﻲﻜ ـﻳﺍﻟﻜﺘﺮ ﺖﻳﻫـﺪﺍ  ،1 ﺟﺪﻭﻝﻣﻄﺎﺑﻖ 
-SHGﻣﺘﺮ ﺩﺭ  ﻲﺑﺮ ﺳﺎﻧﺘ ﻤﻨﺲﻳﻜﺮﻭﺯﻴﻣ9651/0ﻭ ﺣﺪﺍﻛﺜﺮ  S-DV
ﺗـﺎ 82/0ﺩﺭ ﻣﺤـﺪﻭﺩﻩ  ﺰﻴ( ﻧPROﺭﺩﻭﻛﺲ ) ﻞﻴﺑﻮﺩﻩ ﺍﺳﺖ. ﭘﺘﺎﻧﺴ P
 .ﺪﻴﺑﻪ ﺛﺒﺖ ﺭﺳ P-TAﻭ  S-BBﺩﺭ  ﺐﻴﻭﻟﺖ ﺑﻪ ﺗﺮﺗ ﻲﻠﻴﻣ 371/6
 ﻱﺍﻧﺠـﺎﻡ ﺷـﺪﻩ ﺑـﺮ ﺭﻭ  ﻴﻜﺮﻭﺑـﻲ ﻣ ﻱﻫـﺎ ﺁﺯﻣـﻮﻥ  ﻳﺞﻧﺘﺎ ﻴﺎﻧﮕﻴﻦﻣ
ﻧﺸﺎﻥ  ﻴﻦﺷﻬﺮﺳﺘﺎﻥ ﺳﺮﻋ ﻲﺁﺑﮕﺮﻡ ﻣﻌﺪﻧ ﻱﻫﺎ ﺁﺏ ﭼﺸﻤﻪ ﻱﻫﺎ ﻧﻤﻮﻧﻪ
ﺩﺭ ﻣﺮﺩﺍﺩﻣـﺎﻩ ﺭﺥ ﺩﺍﺩﻩ  ﻫـﺎ ﻴﻔـﺮﻡ ﻛﻠ ﻛﻞﺑﻪ  ﻲﺁﻟﻮﺩﮔ ﻴﺸﺘﺮﻳﻦﺩﺍﺩ ﻛﻪ ﺑ
 ﺩﺭ ﺗﻴﺮﻣـﺎﻩ  ﺩﺭ ﻫـﺎ  ﻴﻔـﺮﻡ ﻛﻠ ﻴﻜـﺎﻝ (. ﻓ001/NPM=903/28ﺍﺳﺖ )
 ﻛﻤﺘ ـﺮﻳﻦ ﻭ( 001/NPM=96/95) ﺩﺍﺷـﺘﻨﺪ ﻗـﺮﺍﺭ ﺧـﻮﺩ ﺣـﺪﺍﻛﺜﺮ
 ﺑـﻪ  ﻣـﺎﻩ  ﺍﺭﺩﻳﺒﻬﺸـﺖ  ﺩﺭ ﺍﺭﮔﺎﻧﻴﺴـﻢ  ﺩﻭ ﻫـﺮ  ﺑـﻪ  ﺷﺪﻩ ﺛﺒﺖ ﮔﻲﺁﻟﻮﺩ
 ﻭ ﻫـﺎ ﻛﻠﻴﻔـﺮﻡ  ﻛـﻞ  ﻱﺑـﺮﺍ  61/21 001/NPM ﻭ 63/56 ﺑـﺎ  ﺗﺮﺗﻴﺐ
ﻣﺮﺑـﻮﻁ ﺑـﻪ  ﻲﺁﻟـﻮﺩﮔ  ﻳﻦ(. ﻛﻤﺘـﺮ 1)ﻧﻤـﻮﺩﺍﺭ  ﺑﻮﺩ ﻫﺎ ﻛﻠﻴﻔﺮﻡ ﻓﻴﻜﺎﻝ
 ﻭ ﻣـﺮﺩﺍﺩ ﺻﻔﺮ ﺩﺭ  ﻴﺎﻧﮕﻴﻦﺑﺎ ﻣﺤﺪﻭﺩﻩ ﻣ ﻲﻣﺪﻓﻮﻋ ﻱﻫﺎ ﺍﺳﺘﺮﭘﺘﻮﻛﻮﻙ









 ﭘﺎﺭﺍﻣﺘﺮ               


















 0 34/6 2731/4 3/5 5/8 34/3 0 3/72 S-P 1
 0 96 9051/6 52/8 5/8 14/3 0 3/63 P-P 2
 0 401/2 7251/8 9/5 6/2 34/3 0 4/33 S-SHG 3
 0 301/8 9651 22/6 6/4 93/4 0 4/90 P-SHG 4
 0 65/8 8831/4 02/6 5/8 44/1 0/4 5/36 P-GG 5
 0 74/4 9721 51/0 6/2 14/2 0 4/85 S-S 6
 0 701 2551 35/1 6/4 63/7 0 4/02 P-S 7
 0 451/4 6211 1/8 6/4 73/0 0 4/82 S-RI 8
 ﻫﺎﺩﻱ ﺻﺎﺩﻗﻲ ﻭ ﻫﻤﻜﺎﺭﺍﻥ
 3931 ﺑﻬﺎﺭ، 3ﺳﺎﻝ ﺍﻭﻝ، ﺷﻤﺎﺭﻩ  ،ﻣﻬﻨﺪﺳﻲ ﺑﻬﺪﺍﺷﺖ ﻣﺤﻴﻂ ﻣﺠﻠﻪ    ♦    802
 0 621 9611/8 61/7 6/7 53/0 0 4/06 P-RI 9
 0 371/6 136/4 1/0 7/3 23/6 0 4/59 P-TA 01
 0 17 5051/6 43/3 6/4 83/0 0 3/13 P-BB 11
 0 82 7041/6 7/2 6/4 24/0 0 2/29 S-BB 21
 0 861/8 306 51/9 5/7 9/1 0 6/01 S-DV 31
 0 54/8 5331/8 5/8 5/8 93/7 0 3/03 S-J 41
 0 36/6 8641 71/7 1.6 83/3 0 2/24 P-J 51
 0 89 2821/8 6/0 1.6 24/7 0 2/39 S-SS 61
 0 051/6 3931/2 12/5 4.6 93/4 0 3/56 P-SS 71
 
 
 ﻣﺎﻩ ﻚﻴﺗﻔﻜ ﺑﻪ ﻦﻴﺳﺮﻋ ﺷﻬﺮﺳﺘﺎﻥ ﻲﻣﻌﺪﻧ ﻱﻫﺎ ﺁﺑﮕﺮﻡ ﻱﺑﺮﺍ ﻲﻣﺪﻓﻮﻋ ﻱﺍﺳﺘﺮﭘﺘﻮﻛﻮﻛﻬﺎ ﻭ ﻲﻣﺪﻓﻮﻋ ﻱﻔﺮﻣﻬﺎﻴﻛﻠ ﻔﺮﻣﻬﺎ،ﻴﻛﻠ ﻛﻞ ﻲﻜﺮﻭﺑﻴﻣ ﻱﻫﺎ ﺁﺯﻣﻮﻥ ﺞﻳﻧﺘﺎ ﻦﻴﺎﻧﮕﻴﻣ :1ﻧﻤﻮﺩﺍﺭ 
 
 ﮔـﺮﺩﺩ، ﻲﻣﻼﺣﻈـﻪ ﻣ ـ 2ﺩﺭ ﻧﻤـﻮﺩﺍﺭ  ﻛـﻪ ﻫﻤﺎﻧﮕﻮﻧـﻪ  ﻦﻴﻫﻤﭽﻨ  ـ
ﺗـﺎ  ﺒﻬﺸـﺖ ﻳﺩﺭ ﺍﺭﺩ 0763ﺍﺯ  ﻱﻫﺘﺮﻭﺗـﺮﻭﻑ ﻣﺤـﺪﻭﺩﻩ ﺍ  ﻱﻬﺎﻳﺑﺎﻛﺘﺮ
ﻧﺸـﺎﻥ  Lm/ufcﺭﺍ ﺑـﺮ ﺣﺴـﺐ ﻭﺍﺣـﺪ  ﻮﺭﻣﺎﻩﻳﺷـﻬﺮﺩﺭ  4774/21
 ﺑـﺮ 9411/53 ﻭ 688/56 ﻦﻴﺑ ﺰﻴﺍﻭﺭﺋﻮﺱ ﻧ ﻮﺱﻠﻮﻛﻮﻛﻴﺩﺍﺩﻧﺪ. ﺍﺳﺘﺎﻓ
ﺑـﻮﺩ  ﺮﻴﻣﺘﻐ ﻣﺮﺩﺍﺩ ﻭ ﺒﻬﺸﺖﻳﺍﺭﺩ ﺩﺭ ﺐﻴﺗﺮﺗ ﺑﻪ Lm001/ufcﺣﺴﺐ 
 (. 2)ﻧﻤﻮﺩﺍﺭ 
 ﻴﺘـﺮ ﻟ ﻴﻠـﻲ ﻣ 001ﺩﺭ  sueruA .Sﻱﺗﻌـﺪﺍﺩ ﺑـﺎﻛﺘﺮ  2ﺟـﺪﻭﻝ  ﺩﺭ
















 lm001/NPM-ﻓﻴﻜﺎﻝ ﺍﺳﺘﺮﭘﺘﻮﻛﻮﻙ   lm001/NPM -ﻓﻴﻜﺎﻝ ﻛﻠﻴﻔﺮﻡ lm001/NPM -ﺗﻮﺗﺎﻝ ﻛﻠﻴﻔﺮﻡ
 ﺗﻮﺭﻳﺴﺘﻲ ﺳﺮﻋﻴﻦ، ﺍﺭﺩﺑﻴﻞ ﺷﻬﺮ: ﺍﺳﺘﺎﻓﻴﻠﻮﻛﻮﻛﻮﺱ ﺍﻭﺭﺋﻮﺱﺑﺎﻛﺘﺮﻱ ﺑﺎ ﺗﺎﻛﻴﺪ ﺑﺮ ، ﻣﻌﺪﻧﻲ  ﺁﺑﮕﺮﻡﻛﻴﻔﻴﺖ ﻣﻴﻜﺮﻭﺑﻲ ﻭ ﻓﻴﺰﻳﻜﻮﺷﻴﻤﻴﺎﻳﻲ ﺁﺏ ﺍﺳﺘﺨﺮﻫﺎﻱ 
 902    ♦    3931 ﺑﻬﺎﺭ، 3ﺳﺎﻝ ﺍﻭﻝ، ﺷﻤﺎﺭﻩ  ،ﻣﺠﻠﻪ ﻣﻬﻨﺪﺳﻲ ﺑﻬﺪﺍﺷﺖ ﻣﺤﻴﻂ        
. ﻫﻤﺎﻧﮕﻮﻧـﻪ ﺍﺳـﺖ  ﺁﻣﺪﻩﺁﻥ ﺑﺎ ﺣﺪ ﻣﺠﺎﺯ  ﻳﺴﻪ( ﻭ ﻣﻘﺎﻲﺁﺑﮕﺮﻡ ﻣﻌﺪﻧ
ﺩﺭ  ،ﻣـﺬﻛﻮﺭ  ﻴﻜﺮﻭﺍﺭﮔﺎﻧﻴﺴﻢﺗﻌﺪﺍﺩ ﻣ ﻴﺸﺘﺮﻳﻦﺑ ،ﮔﺮﺩﺩ ﻲﻛﻪ ﻣﻼﺣﻈﻪ ﻣ
ﺷــــﻤﺎﺭﺵ ﺷــــﺪﻩ ﺍﺳــــﺖ  P-SSﻭ ﺩﺭ ﺁﺑﮕــــﺮﻡ  ﻴﺮﻣــــﺎﻩﺗ
ﻭ  ﻴﺮﺗ ﺩﺭ P-TAﻭ ﺷﻬﺮﻳﻮﺭ ﻭ ﻣﺮﺩﺍﺩ ﺩﺭ S-P (.0512Lm001/ufc)
 ﻲﺩﺭ ﺣﺪﺍﻗﻞ ﺁﻟـﻮﺩﮔ  suerua .S ﻱﺑﺎﻛﺘﺮﺑﺎ ﺷﻤﺎﺭﺵ ﺻﻔﺮ  ﻳﻮﺭﺷﻬﺮ
 (.2ﺟﺪﻭﻝﻗﺮﺍﺭ ﺩﺍﺷﺘﻨﺪ )
 
 ﻚ ﻣﺎﻩﻴﺑﻪ ﺗﻔﻜ ﻦﻴﺳﺮﻋﺷﻬﺮﺳﺘﺎﻥ  ﻲﻣﻌﺪﻧ ﻱﻫﺎ ﺁﺑﮕﺮﻡ ﻱﺑﺮﺍ suerua .Sﻭ  CPHﻲﻜﺮﻭﺑﻴﻣ ﻱﻫﺎ ﺞ ﺁﺯﻣﻮﻥﻳﻦ ﻧﺘﺎﻴﺎﻧﮕﻴﻣ :2ﻧﻤﻮﺩﺍﺭ 




 ﻣﺎﻩ                    
 ﻲﻣﻌﺪﻧ ﺁﺑﮕﺮﻡ ﻛﺪ
 ﻮﺭﻳﺷﻬﺮ ﻣﺮﺩﺍﺩ ﺮﻴﺗ ﺧﺮﺩﺍﺩ ﺒﻬﺸﺖﻳﺍﺭﺩ
 ﻭ ﻦﻴﺎﻧﮕﻴﻣ
 ﺎﺭﻴﺍﻧﺤﺮﺍﻑ ﻣﻌ
 1/4±1/43 0 0 3 2 2 S-P 1
 4181±461/62 0081 0571 0012 0271 0071 P-P 2
 023/2±573/94 07 62 501 009 005 S-SHG 3
 6731±044/23 0061 0861 0081 009 009 P-SHG 4
 074±886/37 011 0071 051 022 071 P-GG 5
 267±376/04 011 0571 051 009 009 S-S 6
 8141±105/26 009 0091 058 0071 0471 P-S 7
 0221±067/34 0561 0051 0012 005 053 S-RI 8
 2231±095/72 0681 0071 0561 009 005 P-RI 9




















 ﺷﻤﺎﺭﺵ ﺑﺸﻘﺎﺑﻲ ﻫﺘﺮﻭﺗﺮﻭﻓﻬﺎ - lm/ufc   lm001/ufc-ﺍﺳﺘﺎﻓﻴﻠﻮﻛﻮﻛﻮﺱ ﺍﻭﺭﺋﻮﺱ
 ﻫﺎﺩﻱ ﺻﺎﺩﻗﻲ ﻭ ﻫﻤﻜﺎﺭﺍﻥ
 3931 ﺑﻬﺎﺭ، 3ﺳﺎﻝ ﺍﻭﻝ، ﺷﻤﺎﺭﻩ  ،ﻣﻬﻨﺪﺳﻲ ﺑﻬﺪﺍﺷﺖ ﻣﺤﻴﻂ ﻣﺠﻠﻪ    ♦    012
 6481±031/96 0081 0881 0502 0081 0071 P-BB 11
 8821/2±738/30 0081 32 0212 0061 009 S-BB 21
 84/6±15/46 41 041 52 03 43 S-DV 31
 0071±081/24 0991 0551 0671 0061 0061 S-J 41
 2561±341/52 0051 0081 0051 0071 0671 P-J 51
 56/6±14/54 09 011 58 62 71 S-SS 61
 0481±871/91 0081 0571 0512 0071 0081 P-SS 71
 05Lm001/ufc ﺣﺪ ﻣﺠﺎﺯ
 
 
 ﻱﻫـﺎﻦ ﻣـﺎﻩ ﻴﺑـ ،ﻫـﺎ  ﻦﻴﺎﻧﮕﻴـﺴـﻪ ﻣ ﻳﻣﻘﺎﺞ ﻳﻧﺘـﺎﻣﻄﺎﻟﻌـﻪ  ﻦﻳ  ـﺍ ﺩﺭ
ﺍﺭﺗﺒـﺎﻁ  suerua .S ﻱﺑـﻪ ﺑـﺎﻛﺘﺮ  ﻲﺰﺍﻥ ﺁﻟـﻮﺩﮔ ﻴ ـﻭ ﻣ ﻱﺑـﺮﺩﺍﺭ  ﻧﻤﻮﻧﻪ
 ﻱﺁﻣ ــﺎﺭ ﺰﻴﺁﻧ ــﺎﻟ ﻲﻃﺮﻓ ــ ﺍﺯ. ﻧ ــﺪﺍﺩ ﻧﺸ ــﺎﻥ ﺭﺍ ﻱﺩﺍﺭ ﻲﻣﻌﻨ ــ ﻱﺁﻣ ــﺎﺭ
 .Sﺑـﻪ  ﻲﺴﻪ ﺁﻥ ﺑﺎ ﺁﻟـﻮﺩﮔ ﻳﺁﺑﻬﺎ ﻭ ﻣﻘﺎ ﻳﻲﺎﻴﻤﻴﻜﻮﺷﻳﺰﻴﺎﺕ ﻓﻴﺧﺼﻮﺻ
 CEﺴـﻢ ﺑـﺎ ﻴﻜﺮﻭﺍﺭﮔﺎﻧﻴﻦ ﻣﻳﺑﻪ ﺍ ﻲﺁﻟﻮﺩﮔ ﻦﻴﺑﻧﺸﺎﻥ ﺩﺍﺩ ﻛﻪ  suerua
 .S ﺑﻪ  ﻲﻦ ﺁﻟﻮﺩﮔﻴﻭ ﺑ( p<0/50)ﺩﺍﺭ  ﻲﻣﻌﻨ ﻱﺁﻣﺎﺭ ﻲﻫﻤﺒﺴﺘﮕ ﺁﺏ
 ﻱﺁﻣـﺎﺭ  ﺍﺭﺗﺒﺎﻁ ODﻭ  PRO ،Hp ،S2Hﺩﻣﺎ،  ،ﻭ ﻛﺪﻭﺭﺕ suerua
 .ﻧﺪﺍﺷﺖ ﻭﺟﻮﺩﺩﺍﺭ  ﻲﻣﻌﻨ
 
 ﺑﺤﺚ
ﺷـﻨﺎ   ﻱﺞ ﺑﺪﺳﺖ ﺁﻣﺪﻩ ﺑﺎ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﺁﺏ ﺍﺳـﺘﺨﺮﻫﺎ ﻳﺴﻪ ﻧﺘﺎﻳﻣﻘﺎ
ﺍﺳـﺘﺨﺮﻫﺎ ﺑـﺎﻻﺗﺮ ﺍﺯ  ﻲﻦ ﻛﺪﻭﺭﺕ ﺩﺭ ﺗﻤﺎﻣﻴﺎﻧﮕﻴﺩﻫﺪ ﻛﻪ ﻣ ﻲﻧﺸﺎﻥ ﻣ
ﺷـﺪﻩ  ﻱﺮﻴﺍﻧﺪﺍﺯﻩ ﮔ ﺑﺎﺷﺪ ﻲﻣ0/5UTN ﻛﻪ ﻛﻤﺘﺮ ﺍﺯ  ،ﺣﺪ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ
 9/1ﻭ ﺣـﺪﺍﻗﻞ  44/1ﻦ ﺩﻣﺎ ﺣﺪﺍﻛﺜﺮ ﻴﺎﻧﮕﻴﻦ ﻣﻴ. ﻫﻤﭽﻨ22ﻭ12ﻭ3ﺍﺳﺖ
ﻣﻨﺎﺳـﺐ  ﻱ، ﺩﻣﺎﻣﻄﺎﺑﻖ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ .ﺪﻴﮔﺮﺍﺩ ﺑﻪ ﺛﺒﺖ ﺭﺳ ﻲﺩﺭﺟﻪ ﺳﺎﻧﺘ
 ﻦ ﺷـﺪﻩ ﺍﺳـﺖ ﻴـﻴ ﮔﺮﺍﺩ ﺗﻌ ﻲﺩﺭﺟﻪ ﺳﺎﻧﺘ 52ﺷﻨﺎ ﺣﺪﻭﺩ  ﻱﺍﺳﺘﺨﺮﻫﺎ
ﺁﺑﮕـﺮﻡ  5ﺩﺭ  Hp ﻦﻴﺎﻧﮕﻴ ـﻣ 1 ﺟـﺪﻭﻝ ﺑﺎ ﺗﻮﺟﻪ ﺑـﻪ  ﻦﻴﻫﻤﭽﻨ .12ﻭ3
 ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﺑﺎ ﻛﻪ ﺪﻳﺛﺒﺖ ﮔﺮﺩ 5/8ﺣﺪﻭﺩ  ،ﻦﻴﺷﻬﺮﺳﺘﺎﻥ ﺳﺮﻋ ﻲﻣﻌﺪﻧ
 ﻦﻴـﻴ ﺗﻌ( =Hp7/2-8) ﻲﺧﻨﺜ ـ ﻣﺤﺪﻭﺩﻩ ﺩﺭ ﺭﺍ ﺭﻗﻢ ﻦﻳﺍ ﻛﻪ ﻣﺮﺑﻮﻃﻪ
ﻣﺬﻛﻮﺭ ﻫﺮﭼﻨﺪ  ﺮﻳﻣﻘﺎﺩ ﺑﻪ ﺗﻮﺟﻪ ﺑﺎ. 12ﻭ3ﺩﺍﺭﺩ ﺮﺕﻳﻣﻐﺎ ،ﺍﺳﺖ ﻧﻤﻮﺩﻩ
ﺍﻣـﺎ ﻓﻘـﻂ  ،ﺑﺎﺷـﺪ  ﻲﻣ ـ ﺑـﺎﻻﺗﺮ  ﻭ 6 ﺣﺪﻭﺩ ﺩﺭ ﺍﺳﺘﺨﺮﻫﺎ ﻪﻴﺑﻘ Hpﻛﻪ 
. ﺍﻟﺒﺘﻪ ﺑﺎ ﺗﻮﺟﻪ ﺍﺳﺖ ﻧﻤﻮﺩﻩ ﺖﻴﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﺗﺒﻌ Hpﺍﺯ  P-TAﺍﺳﺘﺨﺮ 
 ﻲﺮ ﻣﻌـﺪﻧ ﻴ ـﻏ ﻱﺍﺳـﺘﺨﺮﻫﺎ  ﻱﻣـﺬﻛﻮﺭ ﺑـﺮﺍ  ﻱﻨﻜﻪ ﺍﺳـﺘﺎﻧﺪﺍﺭﺩﻫﺎ ﻳﺑﻪ ﺍ
ﮋﻩ ﻳﻭ ﻱﻦ ﺍﺳﺘﺎﻧﺪﺍﺭﺩﻫﺎﻳﻟﺰﻭﻡ ﺗﺪﻭ ﻦ ﻋﺪﻡ ﺗﻄﺎﺑﻖﻳﻦ ﺷﺪﻩ ﺍﻧﺪ، ﺍﻳﺗﺪﻭ
ﺳـﺎﺯﺩ.  ﻲﻣ ـ ﺶ ﺁﺷﻜﺎﺭﻴﺶ ﺍﺯ ﭘﻴﺑ ﻲﻌﻴﻃﺒ ﻲﻣﻌﺪﻧ ﻱﺁﺑﻬﺎ ﻱﺭﺍ ﺑﺮﺍ ﻱﺍ
 ﻱﻫـﺎ ﭼﺸـﻤﻪ  ﻱﺑﺮ ﺭﻭ ﻲﻣﻌﺪﻧ ﺁﺑﮕﺮﻡ ﻱﺍﺯ ﺍﺳﺘﺨﺮﻫﺎ ﻲﭼﺮﺍ ﻛﻪ ﺑﺮﺧ
ﺮ ﻳﺎ ﺳـﺎ ﻳ ـﺍﺣﺪﺍﺙ ﺷﺪﻩ ﺍﻧﺪ ﻭ ﺍﻣﻼﺡ ﻭﺍﺭﺩ ﺷﺪﻩ ﺑـﻪ ﺍﺳـﺘﺨﺮ  ﻲﻌﻴﻃﺒ
ﺑﺎﺷـﺪ.  ﻲﻣ ﻲﺧﻮﺍﺹ ﺩﺭﻣﺎﻧ ﻱﺁﺏ، ﺧﻮﺩ ﺩﺍﺭﺍ ﻲﻌﻴﻭ ﻃﺒ ﮋﻩﻳﻂ ﻭﻳﺷﺮﺍ
ﺑﻌﻨﻮﺍﻥ ﻣﺜﺎﻝ ﺩﺭ ﻣﻮﺭﺩ  ﻳﻲﻦ ﺁﺑﻬﺎﻴﺭﺳﺪ ﻛﻪ ﺩﺭ ﭼﻨ ﻲﻣ ﻦ ﺑﻨﻈﺮﻴﻟﺬﺍ ﭼﻨ
ﺶ ﻳﺍﺯ ﺣﻀﻮﺭ ﺷﻨﺎﮔﺮﺍﻥ، ﻣﻮﺭﺩ ﭘﺎ ﻲﺶ ﻛﺪﻭﺭﺕ ﻧﺎﺷﻳﻛﺪﻭﺭﺕ، ﺍﻓﺰﺍ
ﻣﻮﺟـﻮﺩ،  ﻲﻌ ـﻴﻪ ﻛـﺪﻭﺭﺕ ﻃﺒ ﻳ ـﻭ ﻛﻨﺘﺮﻝ ﻗﺮﺍﺭ ﮔﺮﻓﺘﻪ ﻭ ﺑﺮ ﺍﺳﺎﺱ ﭘﺎ
 ﺮﺩ. ﻴﻗﺮﺍﺭ ﮔ ﻲﺎﺑﻳﻣﻮﺭﺩ ﺍﺭﺯ
ﻫـﺎ ﻧﻤﻮﻧـﻪ  ﻲﻤﺎﻧﺪﻩ ﺩﺭ ﺗﻤﺎﻣﻴﺁﺯﺍﺩ ﺑﺎﻗ ﺰﺍﻥ ﻛﻠﺮﻴﻣ ﻖﻴﺩﺭ ﺩﻭﺭﻩ ﺗﺤﻘ
 ﻳﻲﺎﻳ  ـﺑﺎﻛﺘﺮ ﻲﻤﺎﻧـﺪﻩ ﻭ ﺁﻟـﻮﺩﮔ ﻴﻛﻪ ﻋـﺪﻡ ﻭﺟـﻮﺩ ﻛﻠـﺮ ﺑﺎﻗ  ﺻﻔﺮ ﺑﻮﺩ
ﻣﺪﺍﻭﻡ  ﻲﺎ ﻋﺪﻡ ﻛﻠﺮﺯﻧﻳ 22ﺑﻮﺩﻥ ﻣﻘﺪﺍﺭ ﻛﻠﺮ   ﻲﻣﻮﺟﻮﺩ، ﻧﺸﺎﻥ ﺍﺯ ﻧﺎﻛﺎﻓ
 ﺩﺭ ﺣــﺬﻑ ،ﻲﺮﺭﺳــﺑﻣــﻮﺭﺩ  ﻱﺑﺎﺷــﺪ ﻛــﻪ ﺩﺭ ﺍﺳــﺘﺨﺮﻫﺎ  ﻲﻣــ
ﻧﺪﺍﺷﺘﻪ  ﻱﺮﻴﺗﺎﺛ suerua .Sﻭ ﻣﻮﻛﺪﺍً  ﺷﺎﺧﺺ  ﻱﻫﺎ ﺴﻢﻴﺍﺭﮔﺎﻧﻜﺮﻭﻴﻣ
 ،ﺮﺍﻥﻳﺑﻖ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﺍﺎﻄﻣ ،ﺩﺭ ﺁﺏ ﺍﺳﺘﺨﺮﻤﺎﻧﺪﻩ ﻴﺰﺍﻥ ﻛﻠﺮ ﺑﺎﻗﻴﺍﺳﺖ. ﻣ
 ﻃـﻮﺭ ﺑـﻪ  ﺍﻟﺒﺘﻪ .3ﻦ ﺷﺪﻩ ﺍﺳﺖﻴﻴﺘﺮ ﺗﻌﻴﮔﺮﻡ ﺩﺭ ﻟ ﻲﻠﻴﻣ 1/5ﺩﺭ ﺣﺪﻭﺩ 
 ﻱﺍﺳـﺘﺨﺮﻫﺎ  ﻳﻲﮔﻨﺪﺯﺩﺍ ﺟﻬﺖ ﻛﻠﺮ ﻨﻪﻳﺩﺭ ﺭﺍﺑﻄﻪ ﺑﺎ ﺍﻧﺘﺨﺎﺏ ﮔﺰ ﻲﻛﻠ
 ﺗﻮﺭﻳﺴﺘﻲ ﺳﺮﻋﻴﻦ، ﺍﺭﺩﺑﻴﻞ ﺷﻬﺮ: ﺍﺳﺘﺎﻓﻴﻠﻮﻛﻮﻛﻮﺱ ﺍﻭﺭﺋﻮﺱﺑﺎﻛﺘﺮﻱ ﺑﺎ ﺗﺎﻛﻴﺪ ﺑﺮ ، ﻣﻌﺪﻧﻲ  ﺁﺑﮕﺮﻡﻛﻴﻔﻴﺖ ﻣﻴﻜﺮﻭﺑﻲ ﻭ ﻓﻴﺰﻳﻜﻮﺷﻴﻤﻴﺎﻳﻲ ﺁﺏ ﺍﺳﺘﺨﺮﻫﺎﻱ 
 112    ♦    3931 ﺑﻬﺎﺭ، 3ﺳﺎﻝ ﺍﻭﻝ، ﺷﻤﺎﺭﻩ  ،ﻣﺠﻠﻪ ﻣﻬﻨﺪﺳﻲ ﺑﻬﺪﺍﺷﺖ ﻣﺤﻴﻂ        
ﻭﺍﺭﺩ ﺍﺳﺖ ﻛﻪ ﺑﺤﺚ ﺩﺭﺑﺎﺭﻩ ﺁﻥ ﺧﺎﺭﺝ ﺍﺯ ﺍﻫﺪﺍﻑ  ﻲﺍﺷﻜﺎﻻﺗ ،ﺁﺑﮕﺮﻡ
  ﺍﺯﻥ ﺍﺯ ﺰﻴ  ـﻧ P-RIﻭ  P-TAﻱﺍﺳـﺘﺨﺮﻫﺎ  ﺩﺭ. ﺑﺎﺷـﺪ  ﻲﻣ ـ ﻣﻄﺎﻟﻌﻪ ﻦﻳﺍ
 ﺑـﻪ  ﺗﻮﺟـﻪ  ﺑـﺎ  ﺭﻭﺵ ﻦﻳ  ـﺍ ﻛـﻪ  ﺷـﺪ  ﻲﺍﺳﺘﻔﺎﺩﻩ ﻣ ـ ﻳﻲﺟﻬﺖ ﮔﻨﺪﺯﺩﺍ
ﻣـﻮﺭﺩ  ﻱﻫـﺎ  ﻱﻣﻮﺟﻮﺩ ﭼﻨﺪﺍﻥ ﺩﺭ ﺣـﺬﻑ ﺑـﺎﻛﺘﺮ  ﻲﻜﺮﻭﺑﻴﻣ ﻲﺁﻟﻮﺩﮔ
 ﻛﺎﺭﺁﻣﺪ ﻧﺒﻮﺩﻩ ﺍﺳﺖ. ﻲﺑﺮﺭﺳ
 ﻳﻲﺭﺳـﺪ ﻛـﻪ ﮔﻨـﺪﺯﺩﺍ  ﻲﺑﻪ ﻧﻈـﺮ ﻣ ـ ﻱﺰ ﺿﺮﻭﺭﻴﻦ ﻧﻜﺘﻪ ﻧﻳﺫﻛﺮ ﺍ
 ﻱﻣﺘﺪﺍﻭﻝ ﻭ ﻣﺪﺍﻭﻡ ﺍﺳﺘﺨﺮ، ﺩﺭ ﺻﻮﺭﺕ ﻋﺪﻡ ﻭﺟﻮﺩ ﻧﻈﺎﺭﺕ ﺑـﺮ ﺭﻭ 
ﻛﻨﻨـﺪ،  ﻲﻣ ـ ﻛﻪ ﺩﺭ ﻭﺍﺣﺪ ﺯﻣﺎﻥ ﺍﺯ ﺍﺳـﺘﺨﺮ ﺍﺳـﺘﻔﺎﺩﻩ  ﻲﺗﻌﺪﺍﺩ ﺷﻨﺎﮔﺮﺍﻧ
ﺶ ﻳﺖ ﭘـﺎﻻ ﻴﺶ ﺍﺯ ﻇﺮﻓﻴﻛﻪ ﺑ ﻲﻜﺮﻭﺑﻴﻦ ﺑﺮﺩﻥ ﺑﺎﺭ ﻣﻴﺩﺭ ﺍﺯ ﺑ ﻱﺮﻴﺗﺎﺛ
ﺑﺎﺷﺪ ﻧﺨﻮﺍﻫﺪ ﺩﺍﺷـﺖ. ﭼـﺮﺍ ﻛـﻪ ﻣﻄـﺎﺑﻖ ﺩﺳـﺘﻮﺭﺍﻟﻌﻤﻞ  ﻲﺍﺳﺘﺨﺮ ﻣ
ﺩﺭ ﺯﻣـﺎﻥ ﺑـﺎﻻﺑﻮﺩﻥ  ،ﻲﻭﺯﺍﺭﺕ ﺑﻬﺪﺍﺷﺖ، ﺩﺭﻣﺎﻥ ﻭ ﺁﻣﻮﺯﺵ ﭘﺰﺷـﻜ 
ﺗﻨﻬـﺎ ﺭﻭﺵ ﺍﺻـﻼﺡ ﻣﺸـﻜﻞ  ،ﺎﺩ ﺷـﻨﺎﮔﺮﺍﻥ ﻳﻭ ﺗﻌﺪﺍﺩ ﺯ ﻲﺑﺎﺭ ﺁﻟﻮﺩﮔ
 ﻱﻦ ﻣﺴـﺎﻟﻪ ﺩﺭ ﺍﺳـﺘﺨﺮﻫﺎ ﻳ  ـﺍ .12ﺑﺎﺷﺪ ﻲﻮﻥ ﻣﻴﻨﺎﺳﻳﺳﻮﭘﺮﻛﻠﺮ ﻲﺁﻟﻮﺩﮔ
 ﺮﺵ ﺗﻌﺪﺍﺩ ﺷﻨﺎﮔﺮﺍﻥﻳﺩﺭ ﭘﺬ ﻲﺘﻳﻣﺤﺪﻭﺩﭽﮕﻮﻧﻪ ﻴﻛﻪ ﻫ ﻲﻣﻮﺭﺩ ﺑﺮﺭﺳ
 ﺭﺳﺪ. ﻲﮔﺮﺩﺩ، ﻧﮕﺮﺍﻥ ﻛﻨﻨﺪﻩ ﺑﻨﻈﺮ ﻣ ﻲﺩﺭ ﺁﻧﻬﺎ ﺍﻋﻤﺎﻝ ﻧﻤ
 ،ﻲﺁﺑﮕﺮﻡ ﻣﻌﺪﻧ ﻱﺩﺭ ﺍﺳﺘﺨﺮﻫﺎ ﻲﺁﻟ ﻣﻮﺍﺩ ﺷﺪﻥ ﺳﺎﺧﺘﻪ ﻦﻴﻫﻤﭽﻨ
 ﺩﻫـﺪ  ﻲﻣ ـ ﺭﺥ ﺍﺳـﺘﺨﺮﻫﺎ  ﺮﻳﺳﺎ ﺍﺯ ﻌﺘﺮﻳﺳﺮ ﺁﺏ ﺸﺘﺮﻴﺑ ﻱﺩﻣﺎ ﻞﻴﺩﻟ ﻪﺑ
 ﻳﻲﻏـﺬﺍ  ﻣﻨﺒـﻊ  ﻚﻳﻣﻮﺍﺩ ﺑﻪ ﻋﻨﻮﺍﻥ  ﻦﻳﺍ ﺣﺬﻑ، ﻋﺪﻡ ﺻﻮﺭﺕ ﺩﺭ ﻛﻪ
 ﻲﻛـﺎﻫﺶ ﻣـﻮﺍﺩ ﺁﻟ  ـ .4ﺮﺩﻴ ـﮔ ﻲﻣ ـ ﻗﺮﺍﺭ ﻜﺮﻭﺑﻬﺎﻴﻣ ﺎﺭﻴﻣﻨﺎﺳﺐ ﺩﺭ ﺍﺧﺘ
 ﺑـﻪ  ﺁﻧﻬـﺎ  ﻛـﺮﺩﻥ  ﻭﺍﺩﺍﺭ ﺷـﻨﺎﮔﺮﺍﻥ،  ﺗﻌﺪﺍﺩ ﻛﺮﺩﻥ ﻣﺤﺪﻭﺩ ﺑﺎ ﺗﻮﺍﻧﺪ ﻲﻣ
 ﺍﺯ ﺍﺳـﺘﻔﺎﺩﻩ ﻦﻴﻫﻤﭽﻨـ ﻭ ﺁﺏ ﺑـﻪ ﻭﺭﻭﺩ ﺍﺯ ﻗﺒـﻞ ﺩﻭﺵ ﺍﺯ ﺍﺳـﺘﻔﺎﺩﻩ
ﭘﻮﺳـﺖ ﻗﺒـﻞ ﺍﺯ ﺍﺳـﺘﻔﺎﺩﻩ ﺍﺯ  ﻱﺭﻭ ﻱﻬﺎﻴﭼﺮﺑ ﺣﺬﻑ ﺟﻬﺖ ﺻﺎﺑﻮﻥ
 .5ﻭ4ﻔﺘﺪﻴﺍﺳﺘﺨﺮ، ﺍﺗﻔﺎﻕ ﺑ
ﺁﺏ  ﻱﻫ ــﺎﺩﺭ ﺍﺳ ــﺘﺨﺮﻫﺎ ﻭ ﭼﺸ ــﻤﻪ  PROﻣﻘ ــﺪﺍﺭ ﺍﺳ ــﺘﺎﻧﺪﺍﺭﺩ 
ﻋﻨـﻮﺍﻥ  ﻪﺑ  ـ PRO  .32-52ﻪ ﺷـﺪﻩ ﺍﺳـﺖ ﻴﺗﻮﺻ ≥ 056Vm،ﻲﻣﻌﺪﻧ
ﺰﺍ، ﺩﺭ ﻳﻤـﺎﺭ ﻴﺑ ﻱﻫـﺎ ﺴـﻢ ﻴﺍﺭﮔﺎﻧﻜﺮﻭﻴﺪ ﺍﺯ ﻋﺪﻡ ﺣﻀﻮﺭ ﻣﻴﻣﻔ ﻱﺎﺭﻴﻣﻌ
ﺸـﻨﻬﺎﺩ ﻴﻓﺎﺿـﻼﺏ ﭘ  ﻪﻴﻭ ﺗﺼﻔ ﻲﺪﻧﻴ، ﺁﺏ ﺁﺷﺎﻣﻳﻲﺳﻼﻣﺖ ﻣﻮﺍﺩ ﻏﺬﺍ
ﺩﺭ  2891ﺭﺍ ﺍﺯ ﺳـﺎﻝ  PRO ﺁﻟﻤـﺎﻥ ﺍﺳـﺘﺎﻧﺪﺍﺭﺩ .62-82ﺷـﺪﻩ ﺍﺳـﺖ
 ﻲﺳـﺎﺯﻣﺎﻥ ﺟﻬـﺎﻧ . ﺷﻨﺎ ﺑﻪ ﻣـﻮﺭﺩ ﺍﺟـﺮﺍ ﮔـﺬﺍﺭﺩﻩ ﺍﺳـﺖ  ﻱﺍﺳﺘﺨﺮﻫﺎ
ﺖ ﺁﺏ ﺩﺭ ﻴ ـﻔﻴﺍﺭﺯﺷﻤﻨﺪ ﺍﺯ ﻛ ﻱﺎﺭﻴﺭﺍ ﺑﻌﻨﻮﺍﻥ ﻣﻌ PROﺰ ﻴﺑﻬﺪﺍﺷﺖ ﻧ
ﺩﺭ . 52ﺫﻛـﺮ ﻛـﺮﺩﻩ ﺍﺳـﺖ  ﻲﺤ ـﻳﺗﻔﺮ ﻱﺁﺑﻬـﺎ  ﻲﺑﻬﺪﺍﺷـﺘ  ﻱﺭﻫﻨﻤﻮﺩﻫﺎ
ﺮ ﻴﺖ ﺁﺏ ﻧﻈﻴﻔﻴﻛ ﻲﺳﻨﺘ ﻱﺎﺭﻫﺎﻴﻛﻨﺎﺭ ﻣﻌﻜﺎ ﺩﺭ ﻳﺎﻟﺖ ﺁﻣﺮﻳﺍ 8ﺣﺪﺍﻗﻞ 
ﺑﻌﻨـﻮﺍﻥ  PROﺖ ﺁﺏ ﺑـﻪ ﻴ ـﻔﻴﻛ ﻱ، ﺩﺭ ﺍﺳﺘﺎﻧﺪﺍﺭﺩﻫﺎHpﻛﻠﺮ ﺁﺯﺍﺩ ﻭ 
ﻦ ﺍﺳﺘﺎﻧﺪﺍﺭﺩﻫﺎ ﺍﺷﺎﺭﻩ ﺷـﺪﻩ ﻳﺩﺭ ﺍ. ﺷﺎﺧﺺ ﻣﻜﻤﻞ ﺗﻮﺟﻪ ﺷﺪﻩ ﺍﺳﺖ
ﺑـﺪﻭﻥ  ﻲﺴﺘﻳﺑﺎ  Vm 056<PROﺑﺎ  ﻱﺎ ﺍﺳﭙﺎﻫﺎﻳﺍﺳﺘﺨﺮﻫﺎ ﺍﺳﺖ ﻛﻪ 
ﺑـﺎ  .92ﻞ ﺷـﻮﺩ ﻴ ـﻌﺎً ﺗﻌﻄﻳﺖ ﺁﺏ، ﺳﺮﻴﻔﻴﻛ ﻱﺮ ﭘﺎﺭﺍﻣﺘﺮﻫﺎﻳﺗﻮﺟﻪ ﺑﻪ ﺳﺎ
ﺭﺍ ﺩﺭ  ﻫـﺎ ﻧﻤﻮﻧـﻪﻞ ﺭﺩﻭﻛـﺲ ﺩﺭ ﻴﻛـﻪ ﭘﺘﺎﻧﺴـ 1 ﺟـﺪﻭﻝ ﺗﻮﺟـﻪ ﺑـﻪ 
ﻚ ﺍﺯ ﻳ ـ ﭻﻴﺩﻫـﺪ، ﻫ ـ ﻲﻧﺸﺎﻥ ﻣﻭﻟﺖ  ﻲﻠﻴﻣ 371/6ﺗﺎ 82/0ﻣﺤﺪﻭﺩﻩ 
ﻣﻮﺟـﻮﺩ ﻣﻄﺎﺑﻘـﺖ  ﻱﺑـﺎ ﺍﺳـﺘﺎﻧﺪﺍﺭﺩﻫﺎ  ﻲﻣـﻮﺭﺩ ﺑﺮﺭﺳ ـ ﻱﻫـﺎ  ﻧﻤﻮﻧﻪ
ﺎ ﻳ ـﻭ  ﻲﻧﺎﻛـﺎﻓ  ﻳﻲﺍﺯ ﮔﻨـﺪﺯﺩﺍ  ﻲﺗﻮﺍﻧـﺪ ﻧﺎﺷ ـ ﻲﻦ ﻣﺴﺎﻟﻪ ﻣﻳﻧﺪﺍﺷﺘﻨﺪ. ﺍ
ﺎﺯﻣﻨـﺪ ﻴﻛﻪ ﻧ ﺑﺎﺷﺪﻫﺎ  ﺩﺭ ﺁﺏ ﭼﺸﻤﻪ ﻲﻌﻴﺎﻛﻨﻨﺪﻩ ﻃﺒﻴﺣﻀﻮﺭ ﻣﻮﺍﺩ ﺍﺣ
 ﺍﺳﺖ. ﻲﻠﻴﻣﻄﺎﻟﻌﺎﺕ ﺗﻜﻤ
ﻦ ﻣﻄﺎﻟﻌﻪ ﻧﺸـﺎﻥ ﻳﺍ ﻱﻫﺎ ﺏ، ﺩﺍﺩﻩﺁ ﻲﻜﺮﻭﺑﻴﺖ ﻣﻴﻔﻴﺩﺭ ﺭﺍﺑﻄﻪ ﺑﺎ ﻛ
 ﺩﺭ ،ﺍﺳـﺘﺨﺮﻫﺎ  ﺩﺭ ﻲﻣـﻮﺭﺩ ﺑﺮﺭﺳ ـ ﻲﻜﺮﻭﺑ  ـﻴﻣ ﻱﻫـﺎ ﺷﺎﺧﺺ ﺩﺍﺩ ﻛﻪ
ﻣﻄﺎﺑﻘــﺖ  ﺷــﻨﺎ ﻱﺑــﺎ ﺍﺳــﺘﺎﻧﺪﺍﺭﺩ ﺍﺳــﺘﺨﺮﻫﺎ ﻣــﻮﺍﺭﺩ ﻲﺑﺮﺧــ
 %3/35ﻫـﺎ ﻧﺸـﺎﻥ ﺩﺍﺩ ﻛـﻪ  ﻛـﻪ ﺩﺍﺩﻩ ﻱﻃـﻮﺭ ﻪ. ﺑـ22،12،3،2ﻧﺪﺍﺷـﺘﻨﺪ
ﺶ ﺍﺯ ﺣ ــﺪﻭﺩ ﺭﺍﻫﻨﻤ ــﺎ ﻴﻫ ــﺎ ﺑ  ــﻔ ــﺮﻡﻴﺍﺯ ﻧﻈ ــﺮ ﻛ ــﻞ ﻛﻠ ﻫ ــﺎ  ﻧﻤﻮﻧ ــﻪ
 ﻲﻣـﺪﻓﻮﻋ  ﻱﻫـﺎ ﻔﺮﻡﻴﻫﺎ ﺍﺯ ﻧﻈﺮ ﻛﻠ ﻧﻤﻮﻧﻪ% 9/14(، 005001/NPM)
ﺍﺯ  ﻫـﺎ  ﻧﻤﻮﻧﻪ%  48/17( ﻭ 001001/NPMﺶ ﺍﺯ ﺣﺪﻭﺩ ﺭﺍﻫﻨﻤﺎ )ﻴﺑ
 ﻱﻬ ــﺎﻳﺑﺎﻛﺘﺮ ﻱ)ﺣــﺪ ﺭﺍﻫﻨﻤ ــﺎ 002 Lm/ufcﺶ ﺍﺯ ﻴﺑ ــ CPHﻧﻈ ــﺮ 
 ﻲﺍﺯ ﻋـﺪﻡ ﺗﺨﻄـ ﻲﺣـﺎﻛﻫـﺎ  ﺩﺍﺷـﺘﻨﺪ. ﺩﺍﺩﻩ ﻲﻫﺘﺮﻭﺗـﺮﻭﻑ( ﺁﻟـﻮﺩﮔ
ﺍﺯ ﺣـ ــﺪ ﻣﺠـ ــﺎﺯ  ﻲﻣـ ــﺪﻓﻮﻋ ﻱﺑـ ــﻪ ﺍﺳـ ــﺘﺮﭘﺘﻮﻛﻮﻛﻬﺎ  ﻲﺁﻟـ ــﻮﺩﮔ
ﻣ ــﻮﺭﺩ  ﻱﻬ ــﺎﺁﺑﮕﺮﻣﻖ ﺩﺭ ﻴ ــﺩﺭ ﻛ ــﻞ ﺩﻭﺭﻩ ﺗﺤﻘ (001001/NPM)
ﺩﺭﺻـﺪ  02ﻧﺸـﺎﻥ ﺩﺍﺩ ﻛـﻪ ﻪﻳـﺠﺮﻴﺩﺭ ﻧ ﻱﺍ ﻣﻄﺎﻟﻌـﻪ ﺑـﻮﺩ. ﻲﺑﺮﺭﺳـ
ﺩﺭﺻـﺪ  04ﻭ  ﻲﻣـﺪﻓﻮﻋ  ﻱﻔﺮﻣﻬـﺎ ﻴﺍﺳـﺘﺨﺮ ﺍﺯ ﻧﻈـﺮ ﻛﻠ  ﻱﻫـﺎ  ﻧﻤﻮﻧﻪ
ﺖ ﻧﻜـﺮﺩﻩ ﻴ ـﻜﺎﻝ ﺍﺳﺘﺮﭘﺘﻮﻛﻮﻛﻬﺎ ﺍﺯ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﺗﺒﻌﻴﺍﺯ ﻧﻈﺮ ﻓ ﻫﺎ ﻧﻤﻮﻧﻪ
 ﻲﻣﻮﺭﺩ ﺑﺮﺭﺳ ﻱﻪ ﺍﺳﺘﺨﺮﻫﺎﻴﻣﻄﺎﻟﻌﻪ ﻣﺬﻛﻮﺭ ﻧﺸﺎﻥ ﺩﺍﺩ ﻛﻪ ﻛﻠﺑﻮﺩﻧﺪ. 
ﻋﻨﻮﺍﻥ ﺷـﺪ ﻛـﻪ ﺩﺭ  ﻦﻴﻫﻤﭽﻨ .ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﺩﺍﺷﺘﻨﺪ ﺣﺪ ﺶ ﺍﺯﻴﺑ CPH
 ﻱﻬـﺎ ﻳﺍﺯ ﺑﺎﻛﺘﺮ ﻱﭻ ﺭﺷـﺪ ﻴﻫ ﻲﺍﺳﺘﺨﺮ ﻣﻮﺭﺩ ﺑﺮﺭﺳ 02ﻣﻮﺭﺩ ﺍﺯ  51
 .11ﺪﻳﻔﺮﻡ ﻣﺸﺎﻫﺪﻩ ﻧﮕﺮﺩﻴﻛﻠ
ﻣﺎﻩ ﻧﻤﻮﻧـﻪ  5ﻧﺸﺎﻥ ﺩﺍﺩ ﻛﻪ ﺩﺭ ﻣﺠﻤﻮﻉ  ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﻱﻫﺎ ﺩﺍﺩﻩ
ﺑـﺎ ﺣـﺪ ﻣﺠـﺎﺯ ﺴـﻪ ﻳﺩﺭ ﻣﻘﺎ ﻫـﺎ  ﻧﻤﻮﻧﻪﺩﺭﺻﺪ  81/28 ﺗﻨﻬﺎ ،ﻱﺑﺮﺩﺍﺭ
 ﻫﺎﺩﻱ ﺻﺎﺩﻗﻲ ﻭ ﻫﻤﻜﺎﺭﺍﻥ
 3931 ﺑﻬﺎﺭ، 3ﺳﺎﻝ ﺍﻭﻝ، ﺷﻤﺎﺭﻩ  ،ﻣﻬﻨﺪﺳﻲ ﺑﻬﺪﺍﺷﺖ ﻣﺤﻴﻂ ﻣﺠﻠﻪ    ♦    212
، ﺩﺭ ﻣﺤﺪﻭﺩﻩ ﺍﺳـﺘﺎﻧﺪﺍﺭﺩ ﻗـﺮﺍﺭ ﺩﺍﺷـﺘﻨﺪ 3ﻠﻮﻛﻮﻛﻮﺱ ﺍﻭﺭﺋﻮﺱﻴﺍﺳﺘﺎﻓ
 ﻱﻫـﺎ ﺩﺭ ﺁﺑﮕـﺮﻡ  ﻱﺩﺭﺻﺪ 18/81ﻲﺁﻟﻮﺩﮔ ﻟﺬﺍ(، 05<Lm001/ufc)
 ﻱﻬـﺎ ﻳﻤﺎﺭﻴﻭﻗـﻮﻉ ﺑ  ﻱﺑﺮﺍ ﻱﺯﻧﮓ ﻫﺸﺪﺍﺭ ﻦﻴﺳﺮﻋﺷﻬﺮﺳﺘﺎﻥ  ﻲﻣﻌﺪﻧ
ﺪ. ﻳ ـﺁ ﻲﺷﻨﺎﮔﺮﺍﻥ ﺑﻪ ﺷـﻤﺎﺭ ﻣ ـ ﻱﺑﺮﺍ ﻲﺍﺣﺘﻤﺎﻟ ﻱﻫﺎ ﻋﻔﻮﻧﺖﻭ  ﻲﭘﻮﺳﺘ
 8831ﺩﺭ ﺳـﺎﻝ  ﻱﺷـﻬﺮ ﺳـﺎﺭ  ﻱﺍﺳﺘﺨﺮﻫﺎ ﻱﺑﺮ ﺭﻭ ﻲﻮﺳﻔﻳﻣﻄﺎﻟﻌﻪ 
ﺴـﻪ ﻳﻛﻪ ﺩﺭ ﻣﻘﺎ 03ﺭﺍ ﻧﺸﺎﻥ ﺩﺍﺩ ﻫﺎ ﻧﻤﻮﻧﻪ ﻱﺩﺭﺻﺪ 19/3 ﻲﺰ ﺁﻟﻮﺩﮔﻴﻧ
ﻣﺬﻛﻮﺭ ﺍﺯ  ﻣﻄﺎﻟﻌﻪ ﻱﻨﻜﻪ ﺍﺳﺘﺨﺮﻫﺎﻳﺑﺎ ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﻭ ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺍ
ﻤﺎﻧﺪﻩ ﺩﺍﺷﺘﻪ ﺍﻧﺪ، ﻭﻗﻮﻉ ﻴﺘﺮ ﻛﻠﺮ ﺑﺎﻗﻴﮕﺮﻡ ﺩﺭ ﻟﻴﻠﻴﻣ 2/3ﺗﺎ  0/3ﺣﺪﻭﺩ 
 ﺩﺭﻦ ﻳ  ـﺍﻗﺎﺑـﻞ ﺗﻮﺟـﻪ ﺍﺳـﺖ.  ﻲﻜﺮﻭﺑ  ـﻴﻣ ﻲﺍﺯ ﺁﻟﻮﺩﮔ ﻲﻦ ﺣﺠﻤﻴﭼﻨ
ﻂ ﻋﺪﻡ ﻳﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﺩﺭ ﺷﺮﺍ ﻱﻫﺎ ﺁﺑﮕﺮﻡ ﻲﺁﻟﻮﺩﮔ ﺍﺳﺖ ﻛﻪ ﻲﺣﺎﻟ
 ﺭﺥ ﺩﺍﺩﻩ ﺍﺳﺖ.  ﻲﻧﺎﻛﺎﻓ ﻲﺍﺯ ﻛﻠﺮﺯﻧ ﻲﻤﺎﻧﺪﻩ ﻧﺎﺷﻴﺣﻀﻮﺭ ﻛﻠﺮ ﺑﺎﻗ
ﺷﻨﺎ ﺑﻪ  ﻱﺍﺳﺘﺨﺮﻫﺎ ﻲﺩﺭ ﻣﻄﺎﻟﻌﻪ ﺑﻠﻠﻮ ﻭ ﻫﻤﻜﺎﺭﺍﻥ ﺩﺭﺻﺪ ﺁﻟﻮﺩﮔ
ﻮﻧﺎﻥ ﻧﺸـﺎﻥ ﻳﺩﺭ  ﻱﺍ ﺩﺭ ﻣﻄﺎﻟﻌﻪ. 11ﺪﻳﺑﺮﺁﻭﺭﺩ ﮔﺮﺩ% 001 suerua .S
ﺩﺭﺻـﺪ  23ﺷـﻨﺎ ﺩﺭ  ﻱﺁﺏ ﺍﺳﺘﺨﺮﻫﺎ ﻲﻜﺮﻭﺑﻴﺖ ﻣﻴﻔﻴﻛﻪ ﻛﺩﺍﺩﻩ ﺷﺪ 
ﺍﺯ ﺟﻤﻠـﻪ  ﻲﻜﺮﻭﺑ  ـﻴﻣ ﻱﺍﺯ ﺷﺎﺧﺼـﻬﺎ  ﻲﻜﻳﺍﺯ ﻧﻈﺮ  ﻫﺎ ﺣﺪﺍﻗﻞ ﻧﻤﻮﻧﻪ
ﺍﺯ ﺣﺪ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﺑﺎﻻﺗﺮ ﺑﻮﺩﻩ ﺍﺳـﺖ. ﺩﺭ ﻠﻮﻛﻮﻛﻮﺱ ﺍﻭﺭﺋﻮﺱ ﻴﺍﺳﺘﺎﻓ
 ﻲﺁﻣﻮﺯﺷ ـ ﻱﺩﺭ ﺍﺳﺘﺨﺮﻫﺎ ﻫﺎ ﻧﻤﻮﻧﻪ 69/2ﻦ ﻣﻄﺎﻟﻌﻪ ﻋﻨﻮﺍﻥ ﺷﺪ ﻛﻪ ﻳﺍ
 79/7ﻭ  ﻲﻤﺎﺭﺳـﺘﺎﻧ ﻴﺑ ﻲﺁﺑـﺪﺭﻣﺎﻧ  ﻱﺩﺭﺻﺪ ﺍﺳﺘﺨﺮﻫﺎ 17/9ﻛﻮﺩﻛﺎﻥ، 
ﺩﺭ ﻣﺤــﺪﻭﺩﻩ ﻣﺠــﺎﺯ ﺍﺯ ﻧﻈــﺮ  ﻲﻋﻤــﻮﻣ ﻱﺩﺭﺻــﺪ ﺍﺳــﺘﺨﺮﻫﺎ
ﺴـﻪ ﺑـﺎ ﻳﻛـﻪ ﺩﺭ ﻣﻘﺎ   13ﻠﻮﻛﻮﻛﻮﺱ ﺍﻭﺭﺋـﻮﺱ ﻗـﺮﺍﺭ ﺩﺍﺷـﺘﻨﺪ ﻴﺍﺳﺘﺎﻓ
 ﺩﻫﺪ. ﻲﻣ ﺭﺍ ﻧﺸﺎﻥ ﻲﺖ ﻣﻄﻠﻮﺑﻴﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﻭﺿﻌ
 
 ﻱﺮﻴﮔﺠﻪﻴﻧﺘ
 ﻛـﻪ  ﺷـﻮﺩ  ﻲﻣ ـ ﺸـﻨﻬﺎﺩ ﻴﭘ ﺣﺎﺿـﺮ،  ﻣﻄﺎﻟﻌﻪ ﻱﻫﺎ ﺎﻓﺘﻪﻳﺗﻮﺟﻪ ﺑﻪ  ﺑﺎ
 ﻛﻨـﺎﺭ  ﺩﺭ ﻦﻴﺷﻬﺮﺳـﺘﺎﻥ ﺳـﺮﻋ  ﻲﮔﺮﻡ ﻣﻌـﺪﻧ  ﻱﻫﺎ ﺁﺏ ﻣﺴﺘﻤﺮ ﺶﻳﭘﺎ
ﺗﻮﺳـﻂ  ﻱﺸـﺘﺮﻴﺑ ﺖﻳﺟـﺪ ﺑـﺎ ﺷـﻨﺎﮔﺮﺍﻥ، ﺗﻌـﺪﺍﺩ ﻧﻤـﻮﺩﻥ ﻣﺤـﺪﻭﺩ
ﺍﺳﺘﺨﺮﻫﺎ ﻣـﺪ ﻧﻈـﺮ ﻗـﺮﺍﺭ  ﻲﺧﺼﻮﺻ ﺑﺨﺶ ﻦﻴﻣﺎﻟﻜ ﻭ ﺍﻣﺮ ﻦﻴﻣﺴﺌﻮﻟ
ﮔـﺮﻡ  ﻱﻣﺨـﺘﺺ ﺁﺑﻬـﺎ  ﻳﻲﺍﺳـﺘﺎﻧﺪﺍﺭﺩﻫﺎ  ﻦﻳﺗﺪﻭ ﻟﺰﻭﻡ ﺑﻌﻼﻭﻩ. ﺮﺩﻴﮔ
ﺁﻧﻬـﺎ  ﻲﻌ ـﻴﻭ ﻃﺒ ﻲﻛﻪ ﺑﺪﻭﻥ ﻟﻄﻤﻪ ﺯﺩﻥ ﺑـﻪ ﺧـﻮﺍﺹ ﺩﺭﻣـﺎﻧ  ﻲﻣﻌﺪﻧ
 ،ﻣﻄﻠﻮﺏ ﺩﺍﺷـﺘﻪ ﺑﺎﺷـﺪ  ﻱﺍﺳﺘﺨﺮﻫﺎ ﻂﻳﺷﺮﺍ ﺑﺎ ﺭﺍ ﻣﻄﺎﺑﻘﺖ ﻦﻳﺸﺘﺮﻴﺑ
 ﻣﻄﺎﻟﻌـﺎﺕ  ﺩﺭ ﻛـﻪ  ﮔﺮﺩﺩ ﻲﻣ ﺸﻨﻬﺎﺩﻴﭘ ﻦﻴﻛﺎﻣﻼً ﻣﺸﻬﻮﺩ ﺍﺳﺖ. ﻫﻤﭽﻨ
 ﮕﺮﻡﺁﺑ ﻳﻲﮔﻨﺪﺯﺩﺍ ﻭ ﻪﻴﻣﻨﺎﺳﺐ ﻭ ﻛﺎﺭﺁﻣﺪ ﺟﻬﺖ ﺗﺼﻔ ﻱﺭﻭﺷﻬﺎ ،ﻲﺁﺗ
 ﻭ ﺒـﺎﺕﻴﺗﺮﻛ ﺍﺯ ﺍﺳـﺘﻔﺎﺩﻩ ﺑـﺎ ،ﻱﺍ ﺴـﻪﻳﺑﺼـﻮﺭﺕ ﻣﻘﺎ ﻲﻣﻌـﺪﻧ ﻱﻫـﺎ
ﻗـﺮﺍﺭ  ﻲﺑﺮﺭﺳ ـ ﻣﻮﺭﺩ ﻠﻮﺕﻳﭘﺎ ﻱﻣﺨﺘﻠﻒ ﺩﺭ ﻗﺎﻟﺐ ﻃﺮﺣﻬﺎ ﻱﺭﻭﺷﻬﺎ
 .ﺮﺩﻴﮔ
 
 ﻲﺗﺸﻜﺮ ﻭ ﻗﺪﺭﺩﺍﻧ
 ﻲﻣﺤﺘﺮﻡ ﭘﮋﻭﻫﺸ ﻱﺍﺯ ﭘﺮﻭژﻩ ﻣﺼﻮﺏ ﺷﻮﺭﺍ ﻲﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺨﺸﻳﺍ
ﻦ ﻳﺑـﺪ ﺴـﻨﺪﮔﺎﻥ ﻳﺑﺎﺷـﺪ ﻛـﻪ ﻧﻮ  ﻲﻞ ﻣ ـﻴﺍﺭﺩﺑ ﻲﺩﺍﻧﺸﮕﺎﻩ ﻋﻠﻮﻡ ﭘﺰﺷﻜ
 .ﺩﺍﺭﻧﺪ ﻲﺍﻋﻼﻡ ﻣﺧﻮﺩ ﺭﺍ  ﻲﻭ ﻗﺪﺭﺩﺍﻧ ﺳﭙﺎﺱﻠﻪ ﻣﺮﺍﺗﺐ ﻴﻭﺳ
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Background: This study aimed at evaluating the water quality of thermal spring of Sarein in 
the province of Ardabil, with emphasis on bacteria S. aureus as one of the organisms involved 
in skin and eye infections, in the first half of 2011. 
Methods: In this study, 85 composite samples were collected from all thermal spring pools 
of Sarein during May to September 2011; in the peak number of swimmers. The concentration 
of free residual chlorine, temperature, pH, turbidity, H2S, ORP, DO and EC were measured in-
situ in the sampling sites by portable devices. Total and fecal Coliforms, Staphilococcus aurous, 
fecal Streptococci and HPC tests were done according to the Standard methods for examination 
of water and wastewater. 
Results: Data showed that the maximum contamination of total coliforms were occurred in 
August (MPN/100=309.82), fecal Coliforms in July (MPN/100=69.59), minimum 
contamination of samples were related to fecal streptococci in August and September, peak of 
HPC in September with 4774.12 cfu/mL, and Staphylococcus aureus with 1149.35 cfu/100mL 
in August were recorded. Results of averages comparing showed no significant difference 
between the months of sampling and contamination with bacteria S. aureus. 
Conclusion: Data showed that 3.53%, 9.41%, 84.71%, and 81.18% of samples were 
contaminated to total Coliform, fecal Coliform, HPC and Staphylococcus aureus, respectively 
which were higher than standard limits that it was an alarm for the occurrence of skin diseases 
and infections to swimmers. 
 
Keywords: Thermal springs, Swimming pools, Quality indices, Staphylococcus aureus. 
 
 
